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5 1. The iiiagnetic observations during the Antarctic Expedition fitted out by Sir 
GEORGE NEWNES, under the command of Mr. C. E. BORCHGREVINK, were made in 
about equal proportions by Mr. L. BERNACCHI and Lieutenant W. COLBECK, R.N.R. 
Both observers went through a course of instruction at  Kew Observatory (now the 
National Physical Laboratory) before the expeditioii started, and Mr. BERNACCHI had 
had considerable previous experience at the Melbourne Observat'ory, under hlr. p. 
BARACCBI. 

The instruments coilsisted of a uiiifilar magnetometer, No. 138, by DOTTEK, 
purchased by Sir G, NE;\VX.E:R for the expedition, and an incliiioiiieter, No. 24, by 

f: 



2 REDUGTIOX OF THE BIAGNETIC OBSERVATIONS MADE DURlSG 

BARROW, lent by the Kew Observatory Committee. Observations made before the 
expedition left England showed that both instruineiits were then in good accord with 
the Observatory standards. 

Shortly after observations coiiinienced at Cape Adare it was foimcl that the agate 
knife edges iii the inclinometer had become loose, and the observers were obliged t o  
put this right. No further trouble was experienced a t  Cape Adare, but during the 
voyage.hoine the agates again became loose and were refixed by a London optician. 
Subsequently observations were inade at Kew which again were in good agreementl 
with those given by the standard instruineiits. 

As will appear later, 5 5, there is strong evidence that the refixing the agates a t  
Cape Adare did not appreciably influence the results, and that the iiistruineiit 
subsequent to  this was in thorough good working order during its whole stay in the 
Antarctic. 

In the case of the inagiletometer a source of uncertainty lias also to  be nientioned. 
At Rem7 the deflection bar was measured as iisual at the divisions 25, 30, 35, and 
40 centims. ; but at Cape Adaye, owing to  tlie small size of the force, the deflection 
experiments w7ere made at 39 and 52 centinis., instead of 30 and 40 ceiitims. as usual, 
The bar was lost on its way lioiiie, and soiiie uncertainty thus exists as to  the 
corrections to  be applied t o  the iioiniiial lengths. This might affect the value of the 
horizontal force indirectly, as well as directly, through the “ P ” coiistaiit, which 
allows for the finite lengths of the deflecting and deflected magnets. The measure- 
inents obtained at Kew, however, would alniost certainly have disclosed any serious 
irregularity in the scale divisions up to  the 40 centim. inarks, and if any serious error 
had existed at the 52 centiln. marks it would have shown itself through leading to ail 
exceptional value for ‘‘ P ” in the Cape Adare observations. Whilst some uncertainty 
necessarily remains, it could hardly, I think, introduce an error that need concern us. 
Any error that iniglit thus arise would of course influence all tlie observations taken 
a t  Cape Adare to practically an equal extent. 

2. The data obtained by the t ~ 7 o  observers were entered in their note books at 
the time, and thence copied into the oficial books of tlie expedition. All these books 
have passed tlirough iny hands, and 110 doubt exists as to  the accuracy of the copying. 
All the reductions not already conipleted when the books came iiito my hands were 
carried out by Mr. BERNACCHI under iny general supervision. Most were finally 
checked by myself, including all cases where any apparent abnorinalitg presented 
itself. 

Owing t o  the rapid 
inagnetic changes experienced at  Cape Adare, the observem had soiiietinies found it  
impossible to measure the torsion of the silk suspension after the vibrations iii the 
horizontal force experiment. In such cases the values used for the torsion coefficient 
are means derived fi.om observations on other days. Again, no satisfactory data 
existed for allowing for the possible influence of torsion 011 the observed declinatioos. 

In some few respects the data were not quite complete. 
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As, however, a fine suspeiisioii was liabitually used, no serious error could well have 
been introduced even into individual results, Monthly means, based on a considerable 
iiumber of observations, would of course suffer still less. 

5 3. Whilst observations were made at.severa1 places visited by the expedition, the 
data mainly consist of observations at Cape Adare (latitude 71” 18’ S., longitude 
170’ 9’ E.). 

At that station a fixed mark was used for reference in the declination experiments. 
It consisted of a stake sunk in the ground, stayed and frozen in, situated at about 
200 yards from the tripod which supported the instruments in the tent where all the 
inapetic observations were taken. The azimuth of the mark relative t o  the 
geographical meridian was determined in the usual way by solar observations in 
April and in October, 1899. The value 0” 12’ 4” E. fouiid in April has been used for 
the declination observations made in April and May ; whilst the value Oo 15’ 42’’ E. 
found in October has been used for the later observations. 

The azimuth mark appeared very stable, and the observers were inclined to 
attribute the difference in the above values either to observational error, or to  a slight 
possible shift in the position of the tripod stand. Under the conditions existing at  
Cape Adare, an uncertainty of the order of 5‘ in the absolute value of the declination 
need hardly be considered. 

The spot selected, though the best available, was hardly au ideal oiie for magnetic 
observations. There were basaltic cliff’s about a mile away, and in the immediate 
iieighbourhood there were uuiiierous blackish pebbles which appreciably influenced a 
suspended magnet when brought near to it. Under these conditions, it is not 
improbable that the values obtained for the magnetic elements were influenced to  
some extent by purely local causes. 

- 

Absolute Declination Obsewations ut cope Adc6w. 

5 4. Declination observations were made oii abnut fifty separate clays at  Cape 
Adare ; on three occasions observations were niade at short intervals during periods of 
from 18+ to 24 consecutive Ilours. The results obtaiiied 011 the t h e e  special occasioiis 
jvi11 be treated seprately, the otliers are iiiclucletl in Table I. Equal numbers of 
readings were talteii with the scale erect aid  inverted, tlie vertical wire in the 
telescope being brought into coincidence with the centre of the magnet’s scale. 
Local iiieaii tiiiie is used, tlie hour specified aimwering to  the middle of the 
observation. The letter “ cc ” distinguishes forenoon observatioiis : the great majority 
were taken in the afternoon. 
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HOW. Observer. Declination East. 
11. ni. 
4 33 H 56 8 . 3  
4 10 c :55 56.1 
1 35 1: 56 2 . 2  
0 38 cg 55 50.7 
0 50 c 55 43.1 
1 1s I: 56 33.8 
4 36 c 56 3 .2  
4 31 13 56 55-2 
2 26 C 55 43.1 

55 56.9 3 20 B 

fifeen for April . . . 56 5 .3  

3 24 B 55 42.0 
4 12 c: 55 40.6 
2 54 c 55 45.6 
5 34 1: .55 40.0 
5 2  c 5.5 33.4 
1 4.5 1: 55 20.8 
8 29n B 55 48.3 
2 10 c 5G 5.1 
4 10 B 56 4.5 

- -- - . _ -  

- 

Date. 
1899. 

April 12 
13 
14 
15 
17 
19 

20 
21 

11 

$ 9  

May 3 

8 
'1 1 
1 3 
16 
23 
28 
29 

), 

23 4 28 B 54 53.2 
26 1 26 B 54 50.3 

B 55 25.5 ,, 48 

Mean for October. . . 54 52.7 
- - -.I___ - 

- -- 

REDUCTION OF THE XAGNE'L'IC OBSERViA't'IOHS RI Ab13 DURING 

9 5 4 2  c 56 48.5 

Mean for December and January 56 43.9 

Mean for whole series . . . . 55 49'4 

- 

'rARIlE 1.--Absolute Dechatiun l%eaults at Cape Adare. 

._ 

hleanfor May. . . . 55 44.4 

Oct. 9 2 12 C 54 43.8 
>, 3 54 C 54 48.9 

10 0 39 B 54 44.8 
13 0 27 13 54 39.4 
21 2 44 c 54 65.5 

Date. 
1899. 

No\.. 1 
4 
9 

10 
;I1 
1 :!I 

14 
16 

18 
20 
22 
39 
30 

,, 

,, 

Hour;. Observer. Declination East,. 
h. .in 
5 2  
6 41 
5 45 
5 55 
5 8  
1 22 
7 23 
4 3  
6 13 
9 29 
1 52 
8 1  
5 1  
5 BT 
6 9  

. a t  

B 54 5'7.5 
C . 56 26.6 
c 55 23.1 
13 55 1.0 
C 55 13.5 
15 54 51.0 
C 55 37.9 
C 54 56.0 
B 55 20.9 
B 54 51r4 
c 55 17.7 
c 54 51.3 c 56 28.4 
Iz 56 94.7 
c: 56 38.6 

blean for November. . . . . 55 28.7 

Dec. 12 4 13 B 
), 5 3 B 
13 3 57 C: 
,, 7 7 c 
15 4 57 B 
16 6 12 C 
20 3 40 B 
21 6 180, B 
23 11 54a B 
30- 3 31 B 

57 5.5  
51 1.7 
57 21.7 
57 2 . 7  
56 19.1 
57' 11 - 7  
56 49.0 
55 13.5 
55 17 -2  
57 37.9 

It' will be observed that the means for October and November are coiispicuously 
lower (less easterly) than those for April and December. In  fact, the greatest value 
observed in October is less than the lowest, observed in April, or than the lowest 
afternoon value observed in December. 

This certainly suggests an exceptionally large cwnual variation-k, a variation 
whose period is a year-but it would be rash to  rely on this in view of the variability 
in the hour of observation and of the evidence t o  be adduced in 3 9 that the declinal 
tion is subject to  diurnal and irregular changes iiiuch larger than oociir 111 lower 
latitudes. 
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The individual values in Table 1. vary from 57" 37"9 on December 30 t o  54" 3Y.4 
on October 13, n rahge of slightly under 3". It should be mentioned, however, that 
when exceptional disturbances were experienced the observers desisted from the 
attempt to  take the ordinary observations. The range shown in the table is, in fa& 
probably considerably less than the diurnal range on a number of disturbed days ; a 
range exceeding 3" was experienced on one of the days when observations were taken 
throughout the 24 hours. As regards the individual months, we have ranges of 
1" 12'*1 in April, 0' 44"3 in May, 0" 46"l in October, lo 37'*8 in November, and 
2 O  24"4 in December. As the hours of observation were not less variable in May and 
October than in April, we should infer that the variability in declination was less in 
the two former months than in the latter. 

, -  

Inclination Obsevvations C L ~  Cape A dum. 

$ 5. The Barrow circle carried by the expedition was supplied with four needles, 
two being intended for determination of total force by LLOYD'S method. Only pure 
inclination observations, however, were made, and these all with two of the needles, 
Nos. 1 and 3. The magnetic meridian was found in the usual way before each day's 
observations. The observed values of tbe incliiiation at Cape Adare appear in 
Table IT. Forenoon observations are distinguished as in Table I., aiid the hours are 
the local mean times answeriug to the middle of the observations. On the single 
occasion, March 30, when only one needle was used, a mean is obtained by allowing 
for the average of the differences observed between the two needles, 
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T A B ~ X  11.-Iiiclinatioii Iiesults at Cape Adare. 
Inclination by 

Hour. Qb- Inclination mean Inclination mean 
Date. --*- -, server. 'needle 1. needle 3. from both needles. 

h. m. h. m. 

for month. 
- 1899. needle 1. needle 3. 86" -k 86" + 86" + 86" + 

hlarrch28 11 39n 0 32 B 37.2 34.7 35.9 

30 - 3 55 - R 34.1 - 34.3 
29 11 1Gu 0 31 C 34.7 35.0 34.9 } 3i.o 

May 11 1 33 1 51 B 
27 S 42 9 10 c 

Sept. 20 3 12 2 56 B 
28 5 40 5 22 B 
39 0 45 1 14 c 

Oct. 23 2 1 1 48 B 
' 36 0 0 11 35n R 

Nov. 9 1 56 2 30 c 
10 10 51 10 37 H 
13 0 20 0 3 B 
1 4  0 10 0 36 c 
20 3 48 4 12 c 
30 1 97 1 52 c 

35.3 
34.4 

34.5 
36:O 
35.6 

32.5 
34.8 

35.7 
36.2 
37'1 
32'1 
33-8 
30.7 

35.4 
35.4 

3 5 . 2  
36.6 
35.2 

33.9 . 

34.1 

34-3 
35 * 8 
36.6 
33.7 
33.3 
32.8 

36.3 
34.9 } 35.1 

34.9 
3 6 . 3  } 35.5 
35.4 

33.2 33.8 
34.4 

36.0 
36.0 
3 7 . 2  
3 3 . 9  
33.1 

34.3 
I > 

31 * G  J 
1 

32.5  
1)ec. 15 1 25 1 10 B 31.2 32.9 

16 2 6 2 28 C 31.6 33.5 
23 9 18tt 8 5 6 ~  B 33.7 34.5 34.1 

29 3 59 4 24 c 33.3 34.7 34.0 J 

33.2 
32*0 I r 

1900. 
Jan. 8 0 56 0 40 B 33.9 34.5 34.2 

9 11 38a 0 0 C 33.4 34-8 34.1 } 34.6 
27 4 24 4 50 C 35.5 35.6 35.5 

Mean from all observations , , , . . . . . . . . . 86" 34' *4 

The looseniug and refixing of the agt~te edgen inentioiied iii 5 1 uccuryed in April, 
but the March and May nieaiis are 1.u extremely close agreement, 

The largest individual difference between tlie results obtained with needles 1 and 3, 
viz., 2"5, occurred on the first dity of observation ; 110 subsequent difference exceeded 
1'*9) and the mean difference is only O"4, needle 3 giving the larger inclination. 
Only those experienced in magnetic observations will appreciate the testimony 
afforded by these figures to  the care exercised by the observers, and t o  the satisfactory 
behaviour of tlie instrument. 

The greatest and least of the inems from the two needles, viz.) 86' 37'*2 alld 
86' 31l-6, were both observed in November ; their mean is, somewhat curiously, 
identical with the mean for the whole series of observations, and practically identical 
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The range, or difference between the two extremes, is' 
It would be far from an extreme range in a year's absolute observations at 

with the mean for the month. 
only 5"6. 
a station in Central Europe. 

4 6. A colllplete determination of horizontal force consists of a vibration experi- 
iilent giving i)12 X-where X is tlie horizontal force, 71% the magnetic moment of the 
collimator lnagnet at the time if at Oo C.-and of a deflection experiment giving m/X. 
Supposing m to remain constant and to be known, X can be deduced from either the 
vibpation or deflection experimenb. As will presently appear, m varied but little a t  
Cape Adare. It diminished, but the change mi's so ,small and gradual that the 
hypothesis that 11z was practically constant for the observations of a single month 
must be very nearly correct. In Table 111. the values deduced on this hypothesis 
for X froin the vibration and deflectioii experiments separately are denoted respec- 
tively by X, and X,. Under X is given the value obtained by csinbining the day's 
vibratioii and deflection experiments in the usual way, and m represents the 
corresponding value found for the magnetic moment. 

When two vibration and one deflection experinients were made in a day, two values 
are found for XI and one for X, ; two values are also obtitinable for nz and for X, but 
only their mean is given. 

On occasions when two vibration and two deflectioii experiments were made iu a 
day, the vibration and deflection experiments next in t'ime are combined, and two 
values are given for m and X as well as for X, and X,. Forenoon observations are 
distinguished as before. 

In  forming the means, the data on April 20 and May 6-enclosed ill brackets-have 
beeB omitted, because an exainination of the readings recorded in the deaection 
experiments showed that either there were errors of the order of 1' or 2", or else 
there must have been exceptionally large and suddeii magnetic storms. 
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TABLE 111.-Horizoiitd Force Results at Cape Adare. 

hleaii hours of 
p------h-- 7 

Date. Vibration. Deficction. Observer. X 11 1 XI x2 
1899. h. ni. 11. ni. (C.G.S.) (C.B.8.) (C.G.8,) (C.G.S.) 

April 13 3 37 11 45a C .04125 813.5 -04110 -04140 
14 0 59 0 11 B 138 15.5 132 145 
15 0 15 1 1  15n C 111 17.4 115 106 

139 113 
112 

125 14.0 17 0 5  11 3n C 
1 9  1 33 C 
19 0 38 11 40a B 105 19.4 1 a0 090 

>> 3 27 4 45 C 111 11.9 oaa - 041 34 
2 40 B 

r20 9 9  l1 4 45n 16 B 032 28.9 

21 1 24 0 35 C 102 20.9 124 -04080 
19 3 6  4 20 B -04084 820.0 *04101 '04066 

Means for April . . . . . . . . . *04113 816.5 

May 3 1 18 
>> 3 12 

16 1 33 
a 1 46 

11 5 7  
13 4 48 
16 0 43 

9 1  2 42 
23 7 41u 

I1  10 6a 
aa 1 50 

' 29 3 44 
June 1 2 58 

9 %  3 26 

I1 5511 15 
13 

0 3  C 
0 29 C 
4 5  B 
3 33 C 

11 10th l3 
B 

11 15n B 
B 

0 41 C 
2 20 B 
2 0  c 

c 

.0407S 

050 
094 
084 
114 

061 

101 

130 
146 

e04122 

823.8 

27 .0  
22.1 
20.7 
11.0 

14.7 

19.9 

- - 

file~nsfor May and June . . . . . .Oh103 
- .  -- - - _- -_ - -_ __ 

OCL. 9 1 41 0 26 C .04146 
10 0 25 11 320 I3 139 
13 4 15 5 4  B 152 

164 31 2 3  1 16 C 
> >  2 30 C 
"3 4 58 5 50 I3 204 
25 0 26 11 26n C 150 
26 7 68 a 47 B '04182 

10.3 
13.5 

812.1 

. . __ . 

816.3 
. - . 

810.9 
11.1 
10.7 ' 

11.3 

09.6 
09.6 

810.6 

-04115 
106 
103 
123 
106 
os5 
021 
OS7 
139 
109 
091) 
I32 
123 

a04079 

-04045 

.03997] 

.04066 
062 
139 

070 

083 

161 
160 

.04144 

.04148 .04144 
142 135 
153 151 
168 
169 

160 

199 20s 
146 155 

.04182 .04182 
~ 

hleans for October . . . . , . . . '04162 810.6 



Date. 
1899. 

Nov. 1 
4 
9 

10 
11 
13 
9 )  

14 
16 
IS 
20 
22 
29 
30 
>> 
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TABLE III.-coiztiizued. 
blean hours of 

Vibratioc. 
h. m. 
5 23 
5 52 
4 47 
6 14 
4 30 
3 52 
7 1  
3 23 

10 7 
1 28 
G 43 
3 26 
5 26 
4 50 
5 38 

Deflection. 
h. m. 
6 4  
5 5  
G 18 
7 11 
3 41 
4 53 
G 5  
5 2  

11 58n 
s 49 
4 56 
7 2.5 
3 57 
7 8  

io  4s 

Observer. 

B 
C 
C 
B 
c 
13, 
c 
C 
E 
C 
C 
c: 
B 
C 
c: 

X 
(C.G.S.) 
*04174 

173 
140 
159 
167 
1 87 
173 
160 
144 
141 
179 
236 
187 
177 

-05166 

m 
(C.G.S.) 
809.4 
12-4 
07-1 

. 08.7 
09.8 
17.0 
10.1 
10.6 
11.0 
12.1 
10.9 
12.5 
12.8 
09.8 

812.3 

x1 
(C.G.S.) 
*O4168 

1 so 
119 
146 
1 G 1  
21s 
16s 
16G 
143 
146 
17s 
243 
196 
1 70 

*04171 

- xz 
(C.G.S.) 
-04182 

166 
1 GO 
171 
173 
157. 
179 
163 
144 
136 
180 
228 
178 
183 

*04159 

Means for Noveniber . . . . . . . -04171 811.1 

Dec. 12 5 IS 6 56 13 
13 G 33 8 5  c 
15 5 22 6 1.5 B 
16 5 44 5 3  C 

Jan. 8 4 47 5 55 E 
9 5 11 4 34 C 

Means for December and January. . 
Mean from all observations . . . . 

1900. 

-04177 
154 
156 
139 

157 
. *04125 

. *04161 

. -04143 

807.7 *04172 -04183 
08.8 154 153 
10.7 166 146 
07.7 134 144 

08.6 156 158 
808.5 -04124 '04138 

808.7 

3 7. The extreme values of the horizontal force X, and the ranges for the several 
months, are given in Table IT., April 20 and May G being left out of account, 

TABLE IV. 
May ;~nd December and 

April. June. Octobcr. November. Jmuary  . All. 
hiaximum ... ,04138 ,04146 -04204 -04236 -04177 -04236 
hilininium . . . * 04084 * 0406 1 -04139 -04140 .04125 -04062 
Kmgc . I . . I . . . . * 00054 '00085 *00065 .0009G *ooo5a .00175 

It will be observed that the mean values for April aud May differ but slightly, and 
that  the same is true of the. means for October a id  November ; but the inem values 
for the two earlier months are very decidedly less than those for the later months. 

There may be at present a rapid secular increase of horizoiital force a t  Cape Adare. 
c 
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This would explain the general character of the phenomena, but not why the means 
for May and for December should be less respectively than the means for April and 
November. This might be accounted for by a large annual variation. After elimina- 
tion of a regularly progressive secular variation, an annual variation has been 
observed at various places. Thus at Kew, on the mean of the five years 1890 to 1894, 
there appeared a distinct annual variation with a range of 13 y (1 y E 1 x lo.+ C.G.S.), 
the maximum occurring in June, the minimum about the end of October. These are 
about the dates which Table 111. would suggest for the minimum and maximum 
respectively at Cape Adare, and an inversion of months is only what we should 
anticipate when we pass to  the southern hemisphere. It is not improbable, see 5 15, 
that the diurnal variation may be partly accountable for the observed facts. In April 
and May most of the observations were taken before 2 P.M. ; whereas during the last 
three months few observations were taken before 3 P.M. Thus a diurnal variation in 
which-as in temperate latitudes-the horizontal force increases from 11 A.M. until 
the late afternoon would so far meet the case. As will appear in 5 15, a diurnal 
variation of the nature indicated does probably exist ; but it does not seem so large 
as to  fully explain the difference between May and November. The secular, annual, 
and diurnal variations combined may account for all the facts, but there may be other 
equally important causes. 

It will be observed that according to  Table 111. the mean value of the magnetic 
moment m of the collimator magnet was practically the same for May and April, and 
again for November and October ; whilst between May and October there was an 
apparent diminution of some 0.7 per cent. Looked at in the light of the apparent 
rise of horizontal force between May and October, this might rouse a suspicion of 
some slight change in the apparatus affecting the results of the deflection experi- 
ment. The discontinuity in the variation of m is, however, almost certainly exag- 
gerated in Table III., and not unlikely it had no real existence. Under ordinary 
conditions nz is certain to fall off, and the total apparent fall between April and 
December is certainly not greater but very decidedly less than one would have antici- 
pated from the circumstances of the case. The irregularity in the variation of the 
monthly means may simply arise from experimental errors. 

Another possible explanativn of the difference between May and October is a slight 
alteration in the position or height of the tripod stand, or some alteration in the 
distribution of basaltic pebbles or other magnetic objects in the immediate neiglibour- 
hood of the instruments. On mentioning this idea to Mr. BERNACCHI, I learned that 
a cairn of pebbles had been erected in May t o  serve as a fire-place in the magnetic 
hut, but its disturbing influence on the declination needle had been observed and the 
pebbles removed. This serves, however, rather to oppose than support the proposed 
explanation, for the erection and removal of the cairn took place on May 19 and 20, 
and no clear discontinuity exists between the observations taken before and after that 
date in May either in declination, inclination, or horizontal force. 
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Vc?*tical Fo?*ce und Total Force at Cape Adare. 

$ 8. I f  we combine the mean values of the horizontal force for the several months 
with the corresponding mean values of the inclination we get the results in Table V. 

TABLE V.-Values of Vertical Force and Total Force in C.G.S. units. 

May and December and Whole 
April. June. October. November. January. series. 

Vertical Force . . . . . . * 6893. -68’16 -6930 *6962 -6892 *6926 
Total Force . . . . . . . . . * 6908 a6888 -6943 -6975 -6905 -6938 ’ 

There being no reliable inclination observations for April, the value employed for 
that  month is a mean from the March and May observations. Even assuming 
experimental error negligible, we could draw no safe conclusion from Table V. as to 
annual or secular variation. The observations of horizontal force and inclination 
were not simultaneous, and no allowa.nca can be made for diurnal variation. This 
is, moreover, a case where the probability of experimental error cannot be disre- 
garded. Such comparatively small errors as 20 y in the horizontal force, or 1’ in the 
inclination, would suffice to produce an error of 340 y in the calculated values of the 
vertical and total forces. These considerations will show the expediency of employing 
some direct method of determining either the total or the vertical force in the neigh- 
bourhood of the magnetic poles. Supposing, let us say, the vertical force known, the 
value of the total force would be but little influenced by considerable errors in 
horizontal force or inclination. 

Diiwnal Vayiation of Declinutiou at Cape Adarc. 

9 9. The first of the three special series of declination observations referred to  in 
$ 4 lasted from 8.30 A.M. on April 10 to 3.5 A.M. on April 11, 1899. The interval 
between successive readings was alternately 5 and 25 minutes, according to  the scheme 
magnet scale “ erect,’’ “ inverted,” (‘ inverted,” (‘ erect.” The silk suspension broke 
at 3.5 P.M. on April 10, and the subsequent readings may have been slightly in- 
fluenced by residual torsion in the new fibre. The observations were terminated by a 
violent gale. The second and third special series of observations lasted respectively 
from 1.45 P.M. on May 30 to 1.45 P.M. on May 31, 1899, and from noon on January 
2 to noon on January 3, 1900. On these two occasions readings were taken regu- 
larly at 15 minute intervals, the magnet being scale “erect” all the time. On the 
second occasion the circle was clamped in a fixed position, the ’readings being 
taken on the scale of the magnet ; on the first and last occasions the vertical wire of 
the telescope was always brought to the centre of the scale, the circle being read as 
in the ordinary absolute observations. To obtain absolute values of the declination, 

c 2  
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one requires to  apply n corraction equal t o  half th3 difference between readings 
obtained with the scale erect and inverted. The mean values of this difference for 
the several months, as deduced from the ordinary absolute observations, are as 
follows :- 

December and 
April. May. October. November. January. All. 
21'.0 1g.3 1 g . 9  1V.4  1 V . 4  17'*0 

The difference in April seems to stand out from that in the other months, and it 
is considerably in excess of that found from the special obseri.ations on April 10 and 
I I. I have accordingly judged i t  best to  accept in preference the mean value 17"O 
for the April occasion. This leads t o  the corrections -8'*5 and + 8"5 respectively 
to readings taken with scale " erect " and " inverted." On the other two occasions 
I have accepted the iiieau differences as found for the individual months, 

The observations on the three occasions began at difl'erent hours ; but to  economise 
space all the columns in Table VI. start with the data observed at 0 h. 0 m. (noon 
and midnight). The letters C and E indicate the commencing and ending observa- 
tions respectively. On the first occasion, the data a t  the foot of the second column 
on p. 13 were obtained between 8.30 and 11.35 A.M. on April 10, and in point of 
time they immediately precede the data given in the first column cn pp. 12 and 13 
which were observed between noon and 11.35 P.M. on August 10th. The data at  the 
top of the second column on pp. 12 and 13 answer to  the interval midnight to  3.5 A.M. 
on April 1 lth. 

The hours and half-hours are specified, there being observations at these times on 
all three occasions. The intermediate observations correspond to  15 and 45 minutes 
past the hour on the second and third occasions, but t o  5 and 35 minutes past the 
hour on the first occasion. 

There were in reality occasional extra observations at irregular intervals during 
times of auroral display or special disturbance, but these are omitted in Table VI. 

TABLE VI.-Special three days' observations of Declination. 

April 10 to 11. 
r-----j--, 

Afternoon, Forenoon, 
Hoy. April 10. April 11. 
h. m. , 
G 0 & 3d.S 85 27.5 

40.5 24.6  
0 30 23'2 2.0 

20'2 15.12 
1 0  30-3 3s.2 

40.7 33.2 
1 30 25.8 26-S 

51 43.2 43.2 

RIay 30 to 31. January 2 to 3. 

Afternoons, 
May 31 & 30. 

55 53-6 
56 5.9 
55 58.3 
86 3.1 
56 4.4 
56 4.4 

E55  5 6 . 3  
C5G 7 . 8  

I 

Foremod, 
l l ay  31. 

s"r, 57I.a 
56.0 
49.0 
50.7 . 
50.1 
50.3 
5 6 . 4  
5G.6 

Afternoon, 
January 2. 

C55  54 .8  
56 7 . 4  

1 4 . 7  
2 6 . 5  
10.1 
30.7 
24.7 
14.7 

Forenoon, 
January 3. 

56 32 .4  
26.3 
37.7 
30.3 
2 4 . 1  
2 4 . 4  
31.2 
2 6 . 2  

I 
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April 10 to 11. 

TABLE VI.--coiat.iiiuecZ. 

Hour. 
h. ni. 
2 0  

2 30 

3 0  

3 30 

‘ l o  

4 30 

5 0  

5 30 

G O  

G 30 

7 0  

7 30 

s o  

s 30 

9 0  

9 30 

0 0  

10 30 

11 0 

11 30 

Afternoon, 
April 10. 

55 3.2 
5s 9.3 
57 50-3 
56 5.7 
58 37.2 - 
- I  

56 57.3 

56 59.8 
5s 17.8 
55 2 3 . 5  
56 54.8  

5 4 . 3  
33.5 
98.7 

56 37.5 
57 12.3 
56 6 . 6  
56 2 . 2  
55 5 6 , s  
56 0.2 

17.2 
21 .a 
16-7 

56 S.8 
55 56.5 
.55 57.0 
56 S * S  
55 50.8 

43.2 
48.2 
43.5 
3.5.7 
37.0 
46.5 
5 2 . 2  
45.5 
52.3 
2 G . 2  
16.2 

55 17.7 

Forenoons, 
April 11 & 10. 

i 5  3d.B 
33.5 
47 .8  

. 51.5 
32.2 

55 33.SE 

- 
”- :>a 27.0 C: 
55 51.2 
56. 7.6 
55 49.8 
56 1 5 . 3  
5G 3 3 . 5  
57 48.0 

29.5 
44.5 
48.5 
3 5 . 0  
36.2  
16.5 

57 54.2 

May 30 to 31. ---- I 
Afternoon, 

May 30. 

i 6  6I.5 
5.0 
6.7 
4 . 6  
9.5 
G.5 
S.G 

10.3 
G . 1  
7 . 4  
8.7 

9.1 
9.1 
9 . 5  
S.6 

10.5 
14.4 
11.6 
0.3 
9.7 

22.0 

41 * O  
22.0 
16.9 
15.2 
1 7 . 2  
15.0 
5.0 
3.1 
2 .3  
2.5 

5G 4.5 
55 5 7 . 9  
56 1.0 
55 56.1 

5 5 . 3  
56.0 
57.4 
55.3 

55 54-5 

Forenoon, 
May 31. 

55 56.3 
58.1 
59.1 
57.4 
53-9 
5 2 . 2  
45.0 
40.3 
51.7 
5s.3 
56.4 

5.5 54.3 
56 1.2 
55 56.2 

59.4 
55.3 
56.7 

55 5s.5 
56 1 - 0  
55 47-3 

55-3 
55 59.3 
56 2.3 

3.1 
6.3 

56 3.4 
55 59.1 
56 6 . 3  

2.3 
1 .0  
1 .7  
2 . 5  

56 3.8 
55 5 7 . 4  

50.5 
55 65.8 

56 5.5 
55 55.5 
56 53.6 
56 2 ‘ 2  

Afternoon, 
January 2 .  

fG 271.0 
29.0 
19.0 
32.3 
36.4 
45.3 
34.0 
41 .O 

56 57.7 
57 27.2 

16.0 
22.2 
16.8 
27.4 
24.0 
17.3 
33.0 
36.5 
16.4 
13.5 
13.5 
4 - 7  

57 2.5 
56 53.7 
56 54.0 
57 4-0 
57 1 .7  
56 55.0 

56.7 
4G.O 
46.0 
32.0 
3G.5 
43.7 
38.9 
35.3 
26.7 
19.7 
22.0 

56 23-8 

Forenoon, 
January 3. 

;G 3 i - 7  
23.7 
26.0 
26.0 
21.0 
21.0 
14-7 
1 6 - 5  
12 .0  
11.0 
14.7 
13.3 
16.0 
20.4 
35.7 
25.7 
26.7 
23.7 
20.0 
35.6 
40.7 
16.0 
22.9 
30.0 
10.7 
2 2 . 5  
24 * ’t 
25.8 
28.0 
26.0 
26.0 
38.7 
3 0 . 3  
45.3 
39.7 
41.7 
47.5 
46.7 
43.0 

56 4 7 . 8 3  
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6 10: When changes of declination are as rapid and irregular as those shown by 
Table VI., individual readings depend so much on the precise minute when they 
happen to  be taken that they afford a better idea of the degree of irregularity of the 
variation than of its general character. For some purposes a better" idea is obtained 
by grouping consecutive readings. This has been done in constructing the curves 1, 
2, 3, fig. 1, which are intended t o  show the g e n e d  nature of the diurnal variation on 
the three special occasions. The value ascribed, for example, t o  4.30 P.M. on January 2 
really represents 

& {+ [4.0] + [4.15] + [4.30] + C4.451 + g [5.0]),  

where [4.0] nieaiis the declination observed at 4 P.M. 

of this reduction is illustrated by the data in Table VII. 
This method of treatment tends, of course, to reduce all irregularities. The exteiit 

TABLE VI1.-Ranges, &e., on Three Special Occasions. 

From individiial readings. From hourly means a6 in curveg. 
I-- --A: -I ,------- A- 7 

Occasion. Maximum. Minimum. Range. Maximum. Minimum. h n g e .  
April 10-11 ... 58" 3T.2 55" 2'-0 3" 35l.2 58" 6l.3 55" 18l.7 r 47'. 6 
May 30-31 ... 56 41 '0 55 40 * 3  1 0 . i  56 24.6  55 41 * 6  0 37 -0 
Jan. 2-3 ...... 57 33 *O 55 54.8 1 38 * 2  51 2 3 . 7  56 12 * 8  1 10 - 9  

fs 11. The curves 1, 2, and 3 differ considerably, not merely as regards the 
amplitude of the diurnal motion, but also as regards the hour when the easterly 
declination is a maximum, If the regular diurnal variation changes with the season 
as much as the curves would suggest, a very doubtful significance would attach to a 
mean diurnal variation derived in the usual way from it complete year's magnetograph 
records. At some equatorial stations a complete change of type has been observed, 
as between summer and winter, in the diurnal variation of the declination, but 
usually the change throughout the year is chiefly confined to  the amplitude. In  
Arctic regions tlie iiature of the diurnal variation seems to depend greatly on whether 
quiet days only are considered or not. There are thus several independent reasons for 
regarding with reserve any attempt at combining the data embodied in the three 
curves. I have, however, made the attempt, and give the results for what they are 
worth. 

This 
p p  has been filled by assunling the missing portion of Curve 1 to be a straight line. 
On May 30-31 and January 2-3 there were sensible non-cyclic changes. Thus, at 
1.45 P.M. the declination was 5 'T  less on May 31 than on May 30 ; and, according to  
the hourly means, the declination was 4'*5 less at 1.30 P.M. on the second of these 
two  days than at 2.30 P.M. on the first. This latter diEerence is 3'9 greater than we 
should have anticipated, taking account of the changes observed in the hourly 

On April 10-11 there were 110 observations between 3.5 A.M. and 8.30 A.M. 
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Fig 1. 

5 

5 

5: 

56”j 

56‘C 

S03( 

5i 

56 

+IO6 

0 

-100 



16 REDUCTION OF THE hlACfNETIC OBSERVATIOXS ill ADZ DURING 

means between 2.30 and 3.30 P.M. on May 30, and between 0.30 and 1.30 P.M. 011 

May 31. 
The result from the mean hourly values seems to deserve more weight than that 

from the single observntion at 1.45, and I have accepted 4'3 as representing the 11011- 
cyclic change during the 24 houi-s. On January 2-3, taking account only of the 
mean hourly values, I find 38'3 for the non-cyclic change. These non-cyclic changes 
have been allowed for in the usual way by assuming them to have taken place 
unifornily throughout the 24 hours. As the result of these operations, we have three 
sets of hourly values, each representing ,z cycle with a 24-hour period. The simplest 
inethod of combining the data is to take the arithmetic ineans of the thres declination 
values for each hour. This, however, would allow comparatively little weight to the 
occasion when the amplitude was smallest, and irregular inovements least conspicuous. 
I have thus adopted tbe following plan :- 

Taking each set of 24-hours data, corrected for non-cyclic effect, I found the mean 
declination for the day, and subtracting it from the hourly d u e s  obtained twenty- 
four differences. The next step was to  find the ratios borne by each of these 
differences, treated algebraically, t o  the arithmetic mean of the differences treated 
numerically. At 
6.30 P.M. the uncorrected declination is 56" 1Y.2, which becomes 56" 10 '9  on applying 
the correction for the non-cyclic chaiige. The difference from the mean value for the 
day is + 9'*1, and this bears to  5'*3----the numerical mean of the twenty-four 
difl'erences-the ratio 1-71 : 1. The mean of the three ratios thus found for each 
hour is the quantity representing the mean diurnal variation as deduced from the 
special three days' observations. To avoid decimals, the ratios have been inultiplied 
by 100. The means are embodied in Curve 4, fig. 1 , 
crosses showing the individual data. 

POT instance, on May 30-31 the mean declination is 56" 1'*8. 

They are given in Table VIII. 

TABLE VIlI. 
P.N. 0.30 1.30 2.30 3.30 4.30 5.30 G.30 7.30 8.30 8.30 10.30 11.30 

April 10-11 +142 i -164 +a20 +170 +131 + 39 - 34 - 12 - 47 -78  -69 -112 
hfaY30-31 + 33 + 36 + 41 + G8 + 73 +128 +171 3.405 $154 - 2 - 7 1  -118 
Jan. 2-3 - 29 - 4 + 28 + 85 +249 + 2 G G  +211 +14G + I 3 2  +44 i-12 - 66 

__ ___- _____-- - --- _- - 

X e m s  . . . + 48 + 65 + 96 +lo8 +151 +144 +12G +180 + 80 - 1 2  - 4 3  - 99 

AN. 0.30 1.30 2.30 3.30 4.30 5.30 G.30 7.30 S.30 9.30 10.30 11.30 

April 10-11 -125  - 93 -79  - 83 - 87 - 90 - 8 4  - 9s -101 + 10 +1GS +156 

- __-- __. - - __ - ___ - .__ -- I___-. - 

----. - - - ____ ._ - - _ _  - I_ - _ _  - 

&fay 30-31 -182 -14G -SO -260 - 92 - 65 - 9 3  + 11 + 45 + 31 - 52 - 41 
Jan. 2 - 3  - 41 - G2 -79 -120 -14G -10G -91  -118 -131 -105 - 56 - 46 

I _ ~  ___ -__- 
&leans . . . -116 -100 -79 -154 -108 - 87 -93  - 68 - G2 - 20 + 20 + 23 -- I- 

fi 12. Table VIII. and Curve 4, Fig. 1, are intended to give only the general 
character of the diurnal variation. 
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The arithmetic ineans of the twenty-four hourly differences on the three occasions 
mere respectively 48’7, Y.3, and 31’#4, their mean being very approximately 25’. If 
we regarded this as the equivalent. of 100, we should deduce from the final means in 
Table VIII. a diurnal variation whose magnitude might be regarded as that most 
fairly representative of the three occasions. The range would be 1‘ 24’ if we retained 
the figures answering to 7.30 P.M. and 3.30 A.M., which appear, however, somewhat 
out of harmony with the others. 

If we exclude the means answering to 7.30 P.M. and 3.30 A.Br., we unquestionably 
have a wonderfully regular variation. The two exceptional values arise mainly 

, through the data contributed by May 30-31. The abnormal value at 7.30 P.M. on 
that occasion was presumably associated with an aurora described by the observers 
at that hour, and in drawing Curve 4 I have left this hour practically out of 
account. 

There is a ’fair general resemblance between Curve 4 and curves of eoestcrly 
decliiiation in the northern hemisphere in temperate latitudes. 
Curve 4 appears, however, about two hours later than is usual, and the minimum 
about four hours earlier ; the forenoon rise is thus less accentuated. 

The method of obtaining a mean diurnal variation adopted above may be original. 
It is too laborious to  apply to  ordinary observations treated individually, but if 
applied to  deducing a mean annual variation from monthly means it would possess at 
least one advantage over the ordinary method, in so far as it secures practically equal 
weight to  tile different seasons of the year. It would, however, exaggerate the effect 
of any accideutal irregularity of giveu size which happened to  occur at the season 
\\Then the regular diurnal variation is least.. 

8 13. In addition to the special days’ observations, the observation books contained 
a variety of data which seemed not unlikely to  throw light on the question of‘ 
diurnal variation. Reference to Table I. shows considerable variability in the hours 
at which absolute observations of declination were taken. When the data aye 

grouped’ according to  the hour at which the observations were taken, we get the 
lnean shown in Table IX. Afternoon observations only are considered. 

The maximum 

(4) 55 44.4 
L 

( ’ i )55  29.2 
(5)56 50-7 

TABLE IX. 

- 
- 

( 4 ) 5 5  5 6 . 5  
(2) 57 7 . 2  

April . . . . . . . . ( 5 )  56 21.1 / ( a )  55 50.0 

I 
May . . . . . . . . 
October . . . . . . . (3) 
NovemLcr . . . . . 
December- January . . . (3) 57 16 .2  

- 

- _  
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The number of observations in each case is given in brackets ; cases where only a 
siugle observation existed are not considered. 

When hourly groups are considered the irregularities, already sufficiently visible in 
Table IX., are much increased ; and I do not think any safe inference can be drawn 
except that the regular diurnal variation is swamped by other variations, whether 
these latter be wholly irregular or not. 

Two other classes of data remain to  be considered. 
The observers had regularly recorded the scale-reading answering to  the middle 

point of the swing of the collimator magnet at both beginning and end of the 
vibration experiment for the horizontal force. This gives the change of declination 
during a period of 12'8 minutes, or thereby, on a number of occasions at different 
hours of the day. Again, each ordinary observation of declination consisted of a 
series of readings extending over some time. Usually there were two readings with 
scale " erect," separated by an interval of about 15 minutes, and two readings with 
scale " inverted," separated by an interval of about 5 minutes. As in the case of the 
vibration experiment, we have here information as to the change of declination taking 
place in givan intervals of time at known hours of the day. 

Arranging the data in groups according to the hour, one finds the totai change in 
declination in a given time, and thence the mean change per hour. The results so 
obtained are given for the afternoon hours in Table X. In the first line are the mean 
hourly changes deduced from all the data. In  the second line are corresponding 
figures when all observations are excluded in which the observed change of declina- 
tion was more than double the mean change for the particular type of observation. 
The third and fourth lines give the nuinber of minutes over which the observations 
utilised actually extended. Plus signs denote increase, minus signs decrease of 
enste,r.ly declination. 

TABLE X. 
S 
- 

HOW. 0 1 3 3 4 5 G 7 

All data, . . . . . . . $2'0 +13.8 -11.9 -9.0 -10.2 -1.3 -25.1 -19.0 

- _ -  - _. 

, , , , -  

Restricted dsts . . . . . + ? a 0  + 2.8 + 4.2 + l a 1  + 7.9 -4.5 - 1.5 - 1.9 
Alldsta.  . . , 188 235 155 189 276 280 206 S9 
Rcstricteddnta . 131 193 123 148 238 277 190 67 

The restricted data show a decided increase of easterly declination up to  about 
5 P.M., followed by rt decrease. 

The difference between the results from the '' restricted & t i L  " :tncl from " all 
c ~ ; I , ~ ; L  " s1io1vs the 1".edtriniiiatiug inflneuce of irregular inovenielits. The metllod 
e lqhyec l  in cmstructing Table X. iiiust very largely eliminate the illfluence of 
n ~ ~ d  variation, or of any accideutd tlifferences between the mean values of tlle 
declination 011 diiYereiit (1:iys. 

This result is in general accord with Curve 4. 
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3 14. The only practicable means of investigating the diurnal variation of inclina- 
tion consisted in arranging the data of Table 11. into groups according to the hour 
of the day. Owing to  the restricted number of observations, I have employed only 
two groups-the one including thirteen cases, in which the mean time of observation 
preceded 2 P.M., the other ten cases, in which i t  was subsequent to that  hour. 

The result is as follows :- 

Mean from observations before 2 P.M. . . . 86’ 34l.25 
>, ,, after 9 7  . . . 86’ 34’*65 

In t.emperate regions the inclination has usually its mean value about 2 P.M., so i t  
is the hour from whose selection as a limit one would expect to obtain the clearest 
indication of diurnal variation. The difference actually found above is too small t o  
rely on, and the natural inference is that the diurnal variation of inclination is 
probably small, and is certainly not abnormally large. This might also be inferred 
from the comparatively nasrow range shown by the data in Table IT. 

Diurnal Variation of Horizontal Force at C a p  Aclare. 

$ 15. The vibration experiment determining mX, and the deflection experiment 
determining m/X, were often separated by a considerable interval of time, and unless 
the entire observation occupies but a short time i t  is somewhat arbitrary to attribute 
the result t o  the hour which is midway between the mean times of the two opera- 
tions. More light seemed likely to be thrown on the diurnal variation by considering 
X, and X, separately. As one of these quantities was soinethes the earlier and 
sometimes the later to  be determined, there was the less reason to  apprehend the 
introduction of an erroneous element through any instrumental defect which tended 
t o  influence either X, or X, in a particular direction. 

As already noted in 9 7, the value of the force appeared notably higher in the later 
inonths, and there seems no altogether satisfactory way of allowing for this. If we 
colnbiiie all the observations as they stand, we can hardly fail t o  obtain an apparent 
diurnal variation with a maximum in the later hours of the day, when the observa- 
tions taken during the last four months greatly predominate in number. If, on the 
other hand, we apply a correction to  each month’s observations equal to the difference 
between the means for the month and the year, we are almost certain to  minimise 
the real extent of the diurnal variation. W e  inay hope, however, by applying both 
methods, to obtain superior and inferior limits to the diurnal variation. The results 
of the two methods of treatment are given in Table XI. The quantity recorded is 
the excess of the force above ’04 C.G.S., in terms of 1 y as unit. 

D 2  
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Tnnr,n: XI. -Diurnal Variation of the Horizontal Force. 
Hour . . . . 11 Noon 1 2 3 4 5 6 7 8 9  

April. . . . . . . . 120 117 118 - 100 87 - - - - 
$+ [May and June . . . . 66 83 110 128 114 74  106 - - - 
22 October. . . . . . . 145 141- 154 168 - 176 180 - 185 183 
8 & ~November . . . . . . 13G - 146 - 19.5 167 173 163 169 180 

[December and J;triu;iry. . - - - - - 111 150 161 - 153 
blean. . . . . . . 111 115 126 142 144 134 160 166 172 173 

-~ __ ___ ___ 

'lean1 correctillg month to 130 136 143 162 153 146 146 145 153 
mc:m for year I 

In calculating the final means, equal weight is allowed to each individual observa- 
tion. The observations at hours not included in the table were too few to desswe 
consideration. 

There are considerable irregularities in the table, which it is safest to suppose 
accidental. For instance, the means for the hour 4 t o  5 in the two last lines are 
almost certainly unduly depressed. 

Except in April, there seems sufficient proof of an appreciable increase in force 
during the early afternoon hours ; but there is a conflict of evidence from the different 
months as to whether or not the maximum is reached before 1) P.M. The evidence 
rather points to  the conclusion that, apart from irregular changes, tho force remains 
nearly constant for several hours after 5 P.M. As anticipated, the range apparent in 
the last line of Table XI. is much narrower than that apparsnt in the line above. 

Vcirinbility of the Declination, ctt  C ( ~ K  AJuw. 

5 IG. There were a variety of data froin nhich inforimtion might be obtained as to 
the variability of the declination. In  addition to  the three special days' records, we 
have the changes during the absolute observations of declination, and those during 
the vibration experiments. Table XII. gives soine particulars a3 t o  the mean 
" changes per minute." It includes all the data recorded during the regular absolute 
observations. The time occupied by ths vibrations was practically constant and 
equal to  12'83 minutes; the longer and the shorter intervals in the declination 
experiments averaged 14.3 and 5.5 minutes respectively. These two latter classes of 
intervals varied within limits, but not t o  such an extent as to  make their sub- 
division into groups advisable. 

Here the times 
occupied by the vibration experiments were- 

As an exainple of how the figures are got, take the caw of April. 

G x 19 '&, or 55  .O niiiiutes, with declination increasing, total change + 39' 61" 
3 x 1?*SJ, or 38.5 ,, clecreasing, - 27' 33" 

1 9  11 

a11.1 12.8 ,) 11  not changing 
in a11 138.3 ,, totd change irrespective of sign , . . 67' 27" 
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Declination Declination 

The corresponding inem changes per minute of time are- 

+ - + , Q -  
(39' 54")/77 *O ZZ 31" , (27' 33")/38.5 Z3 43" , (67' 27")/128.3 E 32". 

1 Month. Vibrations. longer intervals. 

+ - (+,O, + - ( + , O ,  - )  

The results answering to the longer and shorter declination intervals are treated 

The final means in Table XII. allow equal weight t o  equal intervals of time, not to 
precisely in the same way. 

individual months. 

shorter intervals. 

+ - ( + , o , - :  

TABLE X11.-" Chaiiges per minute " of Declination froin u.ZZ Absolute Observations. 

- ..---- 
April . . . 31" 43" 32" 
May and June j 58 50 49 

October. . . 21 74 46 
November. 1 34 29 25 
December a n i i  22 27 17 

January 

29" SO' 50" 
13 16 16 
9 25 16 

20 40 31 
34 10 26 

5s" 62'' 60" 
38 GG 48 
14 56 31 
26 74 44 
21 18 20 

All sources. 

+ - (+,O, -;  
- - ~  

33'' 64" 43," 
49 32 36 
17 50 31 
24 41 31 
27 19 21 

30 39 32 

fj 17. Before commenting on Table XII. it is well to  consider more exactly the 
iiieaning of wliat has been called the " change per minute." It is really equivalent 
t o  (6,D + 6& f . . . + 6,tD)/(t, + t. + . . . + t,,), where 8,D, 6,D, &e., are changes 
of declination, all of one sign, answering to individual intervals of t,, t ,  . . . minutes. 
During the t ,  minutes the declination inay or may not have been changing 
contiiiuously in one direction. The longer t,, the greater is the chance that the 
change has not bsen continuous in one direction. Consequently, when rapid irregular 
Iiiovements are frequent, we may expect to obtain larger values for the " change per 
&ute " when we use short intervals than when we use long ones. The results from 
the longer and shorter declination intervals in Table XII. differ on the whole in 
the direction one would anticipate, but less conspicuously than one would have 
expected. 

In con1paring different seasons-or different stations-it a d d  be desirable to 
make use of exactly equal intervals of time of one given specified length. The 
number of individual observations is, however, in the present case sd restricted, that  
in comparing the different months we should probably find that the data under the 
heading " all sources " are, llotwithstanding their heterogeneousness, the most trust- 
\\lorthy. One would thus collclude that, on the average, the vnriability of declination 
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was greater in April, and, to a lesser extent, in May, than in October, November, 01’ 
December. 

9 18. It may be well to  point out explicitly that there is no necessnq  connection 
between the variability of the declination and the range of its regular diurnal 
variation. If we may judge by the “restricted data” in Table X., the regular 
diurnal variation during the ordinary hours of observation did not take place at a 
greater ctiwage rate than 5’ per hour. Now this gives only 5” per minute, which is 
but a small fraction of the average “ change per minute ’’ recorded in Table XII. 

Even on relatively quiet occasions the mean “ change per minute ” is very much 
larger than would answer to ordinary diurnal variation changes. This may be shown 
by eliminating all the observations in which the change per minute was more than 
double the mean for the group the observation comes under, individual months being 
treated separately. This has been done, and the results appear in Table XIII. 
Except as regards the restriction of data, Table XIII. is obtained precisely in the same 
way as Table XII. 

Month. 

April . . . 
May and Jnne 
October. . . 
November . . 
December mid 

January 
All months . 

TABLE X1II.-“ Changes per minute ” of Declination during quiet times of 
Ordinary Observations. 

All Bources. 

-_--- 
I Declination Declination 

Vibrations. longer intervals. shorter intervals. 

+ - (+,O,-) + - (+,O,-) + - (+,O,->, + -. (+,O,-) ------ -__- 
52“ y i l t  38” 1 26’’ 1st‘ 221’ 18” 20’  16” 29“ 8“ 25” 

24 13 15 27 13 17 13 11 11 22 44 30 
14 29 20 17 15 1 4  24 22 19 9 8  7 

22 16 14  20 20 20 26 21  22 22 19 18 
18 31 16 26 10 19 21 18 20 22 19 19 

18 22 19 16 21 14 17 24 22 23 I 22 l 7  

Table XIII. shows wonderfully little difference between the different moiiths, 
though April appears still slightly more variable than the others. h considerable 
majority of the observations on which Table XIII. depends were taken during hours 
when Curve 4 and Table X. agree in showing an increasing easterly declination ; thus 
the slight numerical excess of the increasing over the decreasing “ changes per 
minute ’’ in the table is what we should anticipate. 

5 19. To throw fiirther light on the representative character of the three days of 
special declination observations, I have found “ mean changes per minute ” in their 
case also, and give the results in Table XIV. The twenty-four hours have been 
subdivided, in hopes of obtaining some light as.to the time of day when the 
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variability of declination is greatest. In  this case we have uniform intervals of at 
least two diflerent lengths on the sane days, and SO get some’further insight into the 
question of the influence of the length of the iiiterval on the (‘mean change per 
minute.” 

TABLE X1V.-“ Changes per minute ” of Declination, during three days’ Special 
Observations. 

Date. 

April 
10-11 

AI ay 
30-31 

J R U .  
2-3 

T11e results from 5-minute intervals on April 10-11 are less trustworthy than the 
others, because the successive readings on which they are based were taken, the one 
with magnet ‘( erect,” the other with it “ inverted.” This would almost certainly tend 
to  increase the appayent variability. 

If we coinpare the results for the six hours Noon--6 PJI. in Table XIV. with the 
corresponding results in Table XI1.-the observations on which Table XII. depends 
being mainly taken in the afternoon-we infer that Apr2 10-1 1 was decidedly more 
disturbed than the average absolute observation day in April. January 2 - 3  seems 
also soniewliat more disturbed t,han the average day at that  season ; but May 30-31 
would seem to have been exceptionally quiet. It is rather a curious coincidence that 
both on May 30-31 and January 2-3 the “mean change per minute ” for the twenty- 
four hours, ;ran the observations at 15-minute intervals, is absolutely identical with 
the inean change foy the corresponding months as given in Table XII. for the longer 
declination intervals. 

Qs yegar& the variability tlirougliout the twenty-four hours, Table XIV. sliows 110 

decicled difference between (‘ day ” and “ iiight ” in the case of May 30-3 1 ; but on 
the other t\\ro occasioiis tlle iiieitii “ change per mimite ” seenix very decidedly larger 
between 6 A.M. and (i P.X. tlian between G P.M. and G AM. The first occasion was 
about a fortni&t after tlie coininencement of the polar night, the sun being below 
the horizon fi.oii1 the iiiiddle of May to  the end of July 

As conceriis the intfuenct: of tlie leiigt~i of the iiiterval 0 1 1  the ‘‘ iiieaii ch;uge per 
1llill~te,” the two last occasiolis in Table XIV. -going to a deciinal fiirther than in the 
tdile-give for tile I 5-niinute interIra1 values respectively 2.8 and 2.5 times as large 
as f’or the 60-minute interval, the mean heing 2.7. On the first occasion the mean 
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from the 5-minute interval is 5 times, and that from the 25-minute interval is 
2.1 times, as large as that from the GO-minute interval. If we combined the results 
from the 5 and 60-minute intervals with those from the 15 and 60-minute intervals, 
we should conclude that the mean change per minute from a 5-minute interval should 
be 50/27, or 1-9 times as large as tha,t from a 15-minute interval. This is, however, 
probably too large an estimate, as the appxrent variability in the 5-minute intervals 
is, as already explained, almost certainly exaggerated; also the ratio of the mean 
changes per minute from the shorter and longer ordinary declination intervals 
(averaging 5.5 and 14’3 minutes) should be only slightly less than the ratio from 5 
and 15-minute intervals, and the values given for the former ratio by Tables XII. and 
XIII. are respectively 1.21 and 1.35. 

It ought, of course, t o  be remembered that there is no reason to expect an absolute 
invariability in the ratio of the “mean changes per minute” froin two sets of 
intervals of given different lengths, even when there are a large number of 
observations available. For all we know, such a ratio at a given station might vary 
appreciably according to  the hour of the da,y, and the month, or  the position of the 
year in the sun-spot cycle. These are not improbably questions that would repay 
investigation. 

5 20. To obtain soine idea of how the variability of declination at Cape Adare 
compares with that in England, I examined all the absolute declination observations 
made at Kew during 1899. During each absolute declination observation there were 
three short intervals, whose meail length was fairly similar to that of the shorter 
intervals a t  Cape Adare. The following were the “ mean changes per minute ” found 
for the whole year, and for the months April, May, October, November, a i d  Decembey 
combined, these latter being the months during which practically all the observations 
at Cape Adare were taken. No observatioiis are omitted. 

(‘ Mean changes per minute ” in Declination a t  Kew. 

All year 1899. April, May, October, Norember, Decemberd 
7 -A 7 - c -  7 

t , o ,  - - + - +,o, - f 

4”*1 2“*8 2”*7 3ff.7 4ff.1 3ff.o 

For both periods the mean length of the interval between successive readings was 
4.3 minutes. 

As no observations at Kew were omitted, the fairest comparison is between the 
above data and those answering t o  the shortest declination interval in Table XII. 
From this we should infer that the variability of declination at Cape Adare was about 
tell times as great as the simultaneous variability ai; Kew. 

It should, however, be noticed that the mcan change of declination between two 
successive readings a t  Kew averaged only about l Y ,  a id  that the variability IS 
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cousequently most likely somewhat under-estimated, as the inapetometer reads only 
to  10”. On the other hand, as a partial conipensation, the magnetometer used at 
Cape Adare, though practically of the same pattern as the Kew one, reads only 
to 20”. 

Vcwiability of the Horizoiatn I Force at Cape Adure. 

5 21, On inost observation days the values of X, and X, are the only data ,from 
\\.hi& any estimate can be rustde of the change of force. The vibration and deflection 
experiments occupied respectively about 13 and 35 minutes ; thus X, and X, do not 
answer like individual declination observations to certaiii definite instants, and the 
usual assumption that they correspond to the values of the force at the mean times 
of the two experiments is exposed to some uncertainty. Again, the operatiohs 
determining X, and X, are wholly different in character, so that there is no reason 
why personal errors in observers, or instrumental defects, should tend to be eliminated 
when we consider the difference X, - X,. Any error, for instance, in the monthly 
mean value assigned to  m influences X, and X, in opposite directions. 

On a few days more than one vibration was taken, and then we get two changes of 
force, of which one may be between two values of Xl. AS a rule all observations on 
one day were due to the same observer, but there were a few exceptions. 

Table XV. treats of all the observed chaiiges, except those depending on the 
deflection experiments on April 20 and May 6,  already classified as probably affected 
by error. 

The observed change in each case has been divided by the interval in hours 
between the mean time of the two observations concerned, and the quantity actually 
tabulated in Table XV. is the mean for each month or group of inoatl1s of these 
“ meaii changes per ~ O Z G K ”  As the existeuce of possible individual peculiarities was 
of importance, the data from each of the two observers were in the Gst instance 
examined separately. 

TULE XV.--“ Mean Changes per hour ” of Horizontal Force (Unit = 1 r). 
&1lths, . . . . April. Alay aiid Jiuie. October. November. December and January. All. 

-__ I - ~ 

Observer B . . . 25 27 6 24 10 20 
9 ,  G 19 c . . .  21 52” G 11 

Both observers . . 20 36” G 15 S 19 

The two observers appear so similar that it seeins unnecessary to consider further 
the source of each individual observation. 
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The apparent mean changes in April and May are conspicuously large. One might 
be disposed to attribute this mainly to experimental errors-as these necessarily 
contribute something - the observers improving with increased practice and 
experience. October, however, shows the smallest apparent changes, and as 110 

observations had been taken for 4 months previously, the observers would naturally 
be less in practice then than during May. 

The iiiterval T 
between the times of the vibration and deflection experiments varied considerably, 
and in a few cases we have differences between two values of X, or of X,, and not 
between an X, and an X,. I have thus included in Table XVI. only instances in 
which the difference is between an X, and an X,, and have treated separately the 
cases in which the interval r was less than an hour, or lay between 1 and 2 hours. 
The few instances in which T exceeded 2 hours are excluded. 

5 22. Table XV. is affected by several sources or uncertainty. 

Mean Mean 
ISumber bIeall change change 

per per 
in hours. occasioll hour 

blonth. of 
cases. 

TABLE XVL--Changes in Horizontal Force during Absolute Observations. 
i 

Mean Rlcan 
Number RIean change change 

cases. in hours* occasion hour 
of per per 

Interval T less than one hour. I T between oiic and two hours. - ------- 7 h--.-, 

+ - .  + - .  
- ._ --______ 

April . . . . . 4 0.94 34 26 
May and June , . 1 0.97 21 22 
October. . , . . G 0.86 6 7 
November. . , . 7 o*s2 13 1 G  
December nitd Jan- 

uary . . . . . 3 0 .74  11 14 

+ -. + - .  
4 1 . 2 9  49 38 
S 1 . 2 8  49 35: 
1 1-38 3 4 
7 1 23 15 

3 1 .44  5 3 

I t  1aMe XVI. agrees with Table XV. in showing decidedly smaller chaiiges in the 
later months than iu April and May. These 2 months are also singular in that the 
mean change per hour is larger for the longer intervals than for the shorter. The 
number of cases is, however, too sm,zll to  warrant much significance beiiig at tacllkd 
to this. 

When the differences between the later and earlier observatious on each day are 
treated algebraically, the conspicuous irregularity in the s i p  suffices to show that 
the regular diurnal variation is comparatively unimportant as compared to irregular 
variations. 

§ 23. Table XVII. e1nl)odies an attempt to ascertain whether changes of horizontal 
force were conspicuously large at  any particular hour of the day. It was constructed 
as follows :-Suppose that an observation occupied 2.7 h o ~ r s ,  lying between 1 P.M. 

a i d  4 P.II., aiid that tlie observed difference X, -r X, ~7as 54 y. Then the chaiige 
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was at the mean rate of 20 y per hour, and accordingly 20 is entered under each 
of the 3-hour intervals-1 to  2, 2 t o  3, 3 to 4. The quantities appearing in the 
table are the means of the numbers thus entered under each hour interval, each 
month being treated tjeparately. The final means allow equal weight to each obser- 
vation, not to each month. The data inside the brackets depend each on only one 
observation. 

TABLE XVI1.- “ Mean Changes per hour ” in Horizontal Force. 

Hour interval. . . . . .  11 Xoon 1 2 3 4 5 6 7 8 9  

Month. 
April. . . . . . .  1s 17 16 11 80 31 - - - - 

October . . . . . .  9 7 G [a] - [SI 7 - - [O] 

3 10 10 [I] [l] December and January. - - - - -  

May and June. . . .  35 43 3s 20 40 43 [43] - - - 

November . . . . . .  [7] [7] [’TI - 51 19 14 16 11 [I] 

All. . . . . . . .  20 23 19 14 27 20 13 14 9 1 

Between 11 A.M. and 7 P.M. the variability shown in Table XVII. seems fairly 
After 7 P.M. the data are too few to possess much weight; but they uniform. 

certainly suggest a reduced variability. 

Comparison of Variability in Declination and Horizontal Force. 

5 24. With a horizontal force of -04143 C.G.S.-the mean value in Table III.-a 
change of lo in declination answers to  a disturbing force of 72 y perpendicular to the 
inagiletic meridian. This supplies a basis for comparing the changes in declination 
and horizontal force. It will be noticed that, so far as concerns the amplitude of the 
horizontal force, changes in the component in the mean magnetic nieridiaii are alone 
of pi-actical nioiiient,*so long as the changes are small. 

A source of uncertainty arises from the difference in the lengths of the interrnls 
Ovel* &ich the changes in horizontal force and declination were measured. For the 
1,orizojltal force the inean intervds in the two g p p s  of Table XVI. are respectirely 
0.85 alld 1.37 hours. If we take the arithmetic nieaii of the results for the ‘( 1~ea11 
c11a11ge Per hour” given by the two groups, we iiiay regard the data obtained as 
fairly repyesentatiire for intervals of I hour. In the case of the declination, hourly 
obser\ratiolls are obtaiiiable only from the specid days’ results included in Table XIV. 
We can, ho\veVer, obtaili at  least a fair idea of the “n~ean  changes per hour” in 
declination on the absolute observation days by iiiodifying the data for the longer and 
shorter intervals i1i Table XI’. in the light of the considerations advanced in Q 19. 
Table XVIII, has been calculated by assuiniag 4 and 4 as the fiictors necessary to 

333 
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reduce ‘‘ changes per minute” (or “ per hour ”) of declination based respectively on 
intervals of 14.3 and 5.5 minutes to  “ changes per minute” (or ‘‘ per hour ”) based on 
liourly intervals, 

TABLE XVII1.-‘‘ Mean Changes per hour ’’ answering to Observations at hourly 
Intervals. 

Declination (‘ changos per hour ” 
on absolute observation days. 

7 3 

From 14.3-minute 5.5-minutc 
intervals. intervals. himn. 

April . , . . + . 17‘ 15’ - 16‘ 
May . . . . . .  5 12 9 
October . . . . .  5 s 7 
November . . . .  10 11 11 
December-January , 9 5 7 

All. . . . . .  10’ 9’ 9‘ 

‘( Changes per hour I’ 

of westerly force. 

Absolute Special 
observations. 3 days. 

19 Y 29 Y 
10 Y G Y  
B Y  

13 Y 
SY l a  y 

1 l Y  16Y 

- 
- 

“Changes per hour” 
of horizontal force 
or its component 

in ma netic 
merijian. 

32 Y 
30 Y 

G Y  
1GY 
9 Y  

a0 y 

Considering the many uncertainties, i t  would be ridiculous to attach importance to 
details in Table XVIII. It shows, however, pretty convincingly that, though at first 
sight the changes in declination at Cape Adare seem quite out of proportion to the 
changes in the force, this is not really the case ; but that, as a matter of fact, the 
changes in direction and intensity are occasioned by disturbing forces which are of 
the same order of magnitude. As to whether the disturbing forces affecting the 
different elements arise fro111 a common source, or from a variety of corninon sources, 
there is no evidence. 

5 25. As to  the relative size of disturbing forces at Cape Adare and Kew, we see 
from Table XII. that the “ inean change per minute ” in the. westerly component of 
force a t  Cape Adare from the short declination intervals averaged (35 x 72 t 3600) y,  
i.~., 0.70 y. During the same months at Kew the short declination intervals supply 
for the same quantity the value 0.24 y. Thus, even absolutely considered, the 
disturbing forces at Cape Adare would seem very decidedly larger than those at 
Kew. It should be mentioned, however, that the declination observations at Kew 
were mostly taken at about 1 hour of the day, while those at Cape Adare were 
scattered over 7 or 8 hours, so that the parallelism between the data is incomplete. 

Distui+ances and Auroya. 

5 26. The observers’ note books mention the following as occasions on which 
disturbances ’were observed sufficiently marked to rehder ordinary observations of 
declination or horizontal force impossible :- 
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April, 

May, ,, 22nd (time not stated) ; 23rd (9.40 P.M.). 

October, ,, 25th (morning) ; 26th (morning, and a t  3.30 P.M.). 

November, ,, 22nd (most of the day) ; 23rd (all day, especially about 4 P.M.). ; 

December, ,, 20th ( 4  P.N. to 7 P.M.); 21st (morning, after 6.30 A J ~ . ) ;  

The disturbances observed during November 23 and 24 seem to have been specially 
prominent; between 4 11. 10 ni. and 4 11. 17 in. (P.M.) on the 23rd the declination 
changed by 1’ 12’4. 

As observations were seldom attempted throughout more than a limited portion of 
the day, and were wholly omitted during the coldest months-owing to difficulties 
fiom the freezing of moisture on the glass of the instruments-there may have been 
disturbances much greater than those actually observed. 

An examination of the Kew declination and horizontal force magnetograms did 
not disclose any specially notable disturbances at times corresponding to any of +he 
above dates. There was a good deal of magnetic disturbance during November 21 
to  23, and on several other occasions there were moderate disturbances approximately 
corresponding in time with some of those recorded at Cape Adare. On the other 
hand, some of the times noted as disturbed at Cape Adare occurred on what were at  
Kern ‘‘ quiet ” da<ys. 

5 27. There are frequent references to aurora in the observers’ note-books during 
April, May, and early in June. On several occasions aurora was Reen on days when 
illagiletic disturbances were prevalent, but the only occasion on which notes appear 
of simultaneous observations of aurora and magnetic movements was during the. 
special declination observations on May 30-3 1. There was a moderately bright 
aurora on the evening of May 30. It, was brightest and most in motion between 
7 and 7.30 P.M. ; after that it became diffused. The movement of the magnet was 
most conspicuous during the active time of the aurora. During fluctuations of the 
aurora there were oscillations of the magnet superposed 011 a drift tmards the east. 
This was followed, after the aurora became diffused, by a more regular and gi-adual 
return to the west. The aurora on May 30 was a comparatively tame 01% and the 
movements of the magnet on that, occasion were relatively far from big. 

The aurora appeared, norinally, at  least, in the north ; but there is no very precise 
record of the azin~ut]~ of t,]1e c1’own of the arches-when these existed-relative to  the 
lllagnetic meridian. 

LIfisceZZcci2eous Observc~tio~ts. 

1899. 5th (8.30 to 10 A.M.) ; 6th ( 2  P.M.); 8th (noon); 11th (4 P.M.) ; 
13th (4.30 to 6 P.M.). 

24th (all day). 

23rd (noon) ; 30th (most of the day, especially at 4 P.M.). 

9 28. Observatiolls of illclination were taken at several places in the Antarctic 
‘J’nble XIX, gives particulars, including the values at Cape besides Cape Aclare. 
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Adare to  facilitate comparison. When observations were taken with only one 
needle, corrections of + O"2 and - 0 '2  are applied to results obtained with needles 
1 and 3 respectively (see 5 5).  

TABLE XIX. 

Date. South. East. Needle 1. Needle 3. hiean. Circumstances. 
Latitude Longitude 

1899. 0 1  

January 2 . . 63 43 
I *  3 . . 63 43 

At Cape Adarc . 71 18 
1900. 

February 4 , . 73 17 

,, 6 . . 74 23 

1, s # . 75 1s 
)) )) . . 75 42 
,, 0 . . 76 13 

0 1  

160 11 
160 37 
170 0 

168 31 

164 3 

163 33 
163 29 
IGS 20 

87 18.4 87 18.5 87 18.8 

- 87 47.1 87 46.9 
a7 34.5 - 87 35.0 
86 52.9 86 51.6 86 53.3 

On icc pack. 

14  nliles west of Coulmarl 
Island, on ice attached to 
barrier. 

On shore, at  foot of hit. A M -  
bourne in Wood Bay. 

On ice barrier. 

On pebbly beach, on west side 
, I  , l  

of Franklin Island. 

Declination observations were taken on two or three occasions during the return 
voyage with the magnetometer, but the data are hardly complete enough to justify 
the acceptance of - the results as reliable, In  the Antarctic, the declination changes 
rapidly with the geographical position, and the diurnal variation and irregular 
rnovenients me likely to be so large that isolated observations can claim but little 
weiglit. 

The only other observation requiring to be mentioned is a deterinination of the 
horizontal force a t  Hobart on April 22, 1900. The site is described as " in Botanical 
Garden, about 20 yards from spot where Transit of Venus Expedition took observa- 
tions." The value obtained was '20369 C.G.S. unit. The corresponding value 
obtained for the magnetic moment, viz., 806'8, is slightly less than the values 
found at  Cape Adare three months before ; but the diminution is, under the circum- 
stances, by no means excessive. 

Compavison with previous Obsowations. 

5 29. During the memorable voyage of the '' Erebus " and '' Terror," under Sir 
J A M E ~  Ross aud Captain CROZIER, numerous observations of inclination, total force, 
and decli&ion were inade in Antarctic regions. SABINE deals with the results in 
his '' Cofitributions to Terrestrial Magnetism, No. XI." ; the inclination data which 
concern us appear on l& pp. 397-8, where he summarises the results obtained 
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between November, 1840, and April, 1841. He mentions the latitude and longitude 
to which each result applies, and the number of observations it depends on. Dividing 
the earth's surface into unit areas, each bounded by consecutive degree lines of 
latitude and longitude, I have calculated means for each unit area near the localities 
where observations were taken in 1900, weighting each of SABINE'S results according 
to the number of observations. The latitudes and 
longitudes given in the table are means obtained exactly in the same way as the 
inclinations themselves. In most of the unit areas the individual data were not 
conspicuously different, but in the first unit area dealt with there was fully 1' between 
the two data given by SABINE ; in this case accordingly the data are given separately. 
The number of observations is specified, in order to afford some idea of the reliance to 
be placed on the various means. In the last three columns of Table XX. appear 
means f'rom the previous columns; these allow equal weight to the data in the 
previous columns irrespective of' the number of observations. 

The results appear in Table XX. 

TABLE =.-Data obtained 

So11th 
Iiutitudc. 
G3" 43' 
G3 52 
70 13 
71 25 
71 48 
7s 12 
73 34 
74 56 
i 4  46 
74 1.5 
75 30 
75 23 
75 3 
76 30 
7 6  3 
76 ci 
77 7 
77 0 

East 
longitude. 
1GO" 15' 
160 55 
16'7 31 
170 80 
171 58 
171 48 
171 31 
168 55 
160 7 
171 30 
167 47 
1GS 36 
169 1 
165 22 
166 3 
166 S 
169 56 
170 57 

n'umber of 
observations. 

2 
G 
30 
16 
8 

36 
2 

12 
2 
6 
0 
3 

19 
1 

1 1  

. r '  

b )  d 

3 
4 

by '' Erebus" and "Terror" in 1840-1841. 

Inclinatioii. ' 
88" 38' 
83 41 

86 34 
86 30 
87 a5 

88 20 
87 "7 
8s 26 1 
88 2.5 
ss 2 

Sd 25 
88 34 
8s 19 
87 53 

87 58 

Means from previous columus. 

L?titude. Longitude. Inclination. 

63" 48' 160" $5' 83" 7' 

7 -- 
71 15 170 4 8G 17 

8 30. The iiieau inclination deduced in Table XX. for the first two data is slightly 
less than the corresponding mem for the first two data in Table XIX , but this would 
be revemed if we assigned weights proportional to the respective numbers of observa- 
t,ions. Thus it would be uuscafe to draw aiiy more definite conclusion thaii that thew 
has been little r~plmreiit ohaiige of' iiicliiiut8ion n e q  the position 63' 45' 8., 160' 30' E,, 
during the last 60 yerips. Coinprtriiig the next iiienii iii Table XX. with the come- 
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considerable fall of inclination near 76' S., 168' E. 
In 1840-1 there were unfortunately no inclina 
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§ 31. Partly with a view to bridging this gap, I give in Sg. 2 an enlarged repro- 
duction of part of SABINE'S inclination chart for Antarctic regions. Instead of the 
inclination I give its complement, as shorter to write, and more suggestive near the 
magnetic pole. SABJNE gives isoclinals for 5' intervals up to  8 5 O ,  that for 85' being 
an almost perfect ellipse, A considerable part of it is represented by a broken line 
to denote the absence of actual observations, and doubtless the regularity of the 
contoui is partly ascribable to the absence of data. Still the chart represents the 
form considered most probable, as a representation of the general features, by the 
lending British expert of his time, who, in addition to  a most extensive knowledge of 
nhservational facts, hac1 considerahle fainilinrity with GATJSS' theoreticnl work. 

The presuniptive position of the magnetic pole is shown in SABIKE'S declinntion 
chart at about 73' 30' S., 147' 30' E. In Chart VI. attached to  vol. 2 of Professor 
J. C. ADAMS'S ' Collected Papers,' i t  is indicated with greater definiteness at allout 
73' 40' S., 147' 7' E. The two positions differ but slightly; the latter seems very 
nearly the centre of SABINE'S isoclinal for 85'. This isoclinal is marked as 5' in fig. 2, 
the other isoclinals marked 4', 3O, &e., answering, as explained above, to  inclinations 8Go, 
Si'', &c. These other isoclinals are not given by SABINE, and may be regarded as 
somewhat more imaginary than that for 854 I simply drew them freehand, so as to  
be similar and similarly situated to  SABINE'S isoclinal ; they are practically ellipses, 
whose axes diminish in arithmetical progression. The chief reason for assuming this 
law of diminution was that it is that suggested by the relative size of SABINE'S 
isoclinals for 85' and 80"; it is also the lam that one would encounter in a sphere 
uniformly inagnetised parallel to  a diameter. 

The crosses 
answer to  actual observations, the circles to  secondary points arrived at by combining 
the observational data on the hypothesis that the gradient of inclination change is 
uniform for a sliort distance along any specified direction. For example, prolonging 
the line joining the two points answering to co-inclinations of 1'*9G and 2 O . 6 9  t o  
double its length, we come practically to a secondary point on the isoclinal marked 
3O.43. This method has to be used with discretion, and perhap its strongest claiiii 
to  recognition in the present instance is its success in giving smooth curves presenting 
no obvious inconsistencies. 

These curves are certainly very different in shape from SABINE'S isoclinals. 
Supposing provisionally that both sets of curves are substantially correct in theii. 
general features, we should infer that since 1840 the isoclinals have expanded in One 
direction and contracted in a perpendicular direction, these directions being nearly 
coincident with the shorter and longer principal axes respectively of SABINE'S ellipse. 
The magnetic pole seeins to  have inoved in a north-easterly direction from the position ' 
it occupied in 1840-1. The red cross marks the position which the red curves suggest 
as the most probable in 1900. 

Before adopting this graphic method I investigated analytical formuh for the 

The red curves are isoclinals based on the last six data in Table XIX. 

F 



34 

isocliiials, assuming them to be concentric, similar and silnilarly situated conics. The 
conics proved, however, to  be hyperbolas, not ellipses, and the results appeared 
unsatisfactory on physical grounds. 

'$ 32. The conclusioiis derived from the inclinations are supported by the decliimtioil 
results, so far as these go. SABINE'S isogonal for 45' E. passes very close to Cape 
Adare, if anything slightly to the south of it, and lies about 100 miles to  the north of 
liis isogonal for 55' E., the present value of the declination a t  Cape Adare. Again, a 
compass observation on board ship on February 4, 1900, in 73' 17' south latitude aid 
168' 31' east longitude, made the declination about 96' E. To reach so large an 
easterly declination in this longitude we should have to go to a considerably higher 
latitude on SUINE'S chart. These data are perhaps of no very great weight by them- 
selves, because the " Erebus" aiid " Terror" did not observe very close to Cape 
Adare, aud in the neighbourhood of a magnetic pole the rate of cliaiige of the declina- 
tion, especially with t.he ltititude, is very rapid. Still the fnct that the declination 
and iiiclination data point to  the ,mine coiiclusion should carry considerable weight, 
especially as those responsible for the data and their reduction liad 110 preconceived 
opinions on the subject. 

REDUCTION OF THE MAGNETIC OBSERVATIONS MADE DURING 

[Jcsriucwy 23, 1902.-Sauim, /oc. cit., also gives tables and a cliart for the total 
force, as found with Fox circles on the " Erebus " and " Terror." His chart gives 
the lines of equal total force 11.00, 12.00, kc., British Units, 15'00 B.U. (or 
-6916 C.G.S.) being the largest value for which a curve is drawn. This curve is a 
figure of 8, Cape Adare lying slightly inside the southernmost loop, which is inuch 
the larger. Amongst the values of total force on SABIXE'S p. 408, there are only six 
msweriiig to  places distant from Cape Adare by less than 1' of latitude and 3" of 
longitude. The ineaii from these data are ns follows, the present values for Cape 
Adare being given for comparison :- 

Tot.al force. 

Data from Latitude S. Longitucle E. c.U C.G.S, 
" Ercrebns " and '' Terroy " in 1SBO-4 1 . . 71" 15' 170" 19' 15.11 *G9G7 
C:tpc A~wI'c, 1809-1900. . . . . , . 71 18 150 9 15.05 ,6938 

The ,z,rrreeinent is rat,her renmrkahle. 
sign even of the secular cliange.--C, C.] 

No conclusion can safely be dram11 as to the 

8 33. TIJC observations dealt with in this paper were taken, many of them, uiicler 
disatl~~nntn~eo~is- condit,ioizs and with a liiuited instiminentd outfit ; slid v,zrious of 
t Iw conclusions here pnt forward as 1~ro?)a1~le innst be acceptecl with reserve. The 
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zeal aiicl care, however, displayed Ly the observers-often under serious physical 
discomfort-seemed to merit an attempt to do full justice to  their work, and I h o p  
that the efforts which I have made in this direction will prove not to  have been 
thrown away. 

The Antarctic expeditions which have recently set out', or are now in conteinplation, 
]nay, with ampler iiieaIis of magnetic observatiou, obtain so rich a store of h t s  as to 
throw those here dealt with wholly into the shade. The difficulties and dangers, 
however, of Antarctic exploration are so great that success, though much to  be hoped 
for, cannot be confidently anticipated for all. the expeditions. And, however great 
the success may be in ncquiriiig observational data, the present paper may not 
improbably help to direct attentioil t o  special points which otherwise iiiiglit be 
overlooked. 

35 
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A WE TE 0 It0 L O G  I CAL O R  S E RVATIONS, 

TBKeX BY 

THE STAFF OF THE “SOUTHERN CROSS,” 

INCLUDING 

THE LATE DR. I h i L O P  KLOVSTAD, M.A., M.D., THE LATE MR, NlC01,AS HANSON, 

MIL H. EVANS, MR. A. ‘I’ONGNER, Mii. L. BJEI~NACGHT, F.B.G.M., 

AND SUB,-LLEUT. W. C‘OLBECK. 

RICDUCEL, UNDER THE SUPERINTENDENCE OF 

W. N. SHAW, P.R.s., Secretary of the Meteorological Cwiicil, 
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METEOROLOGICAL OBSERVATIONS AT CAPE ADARE (LAT. 71” 18’ .S. ; 
LONG. 170“ 9’ 30’‘ E.) AND ON BOARD THE “SOUTHERN CROSS.” 
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PR'EFA CE. 

The Meteorologicd Tables nnd Notes on yp. 63 to 97 have been prepiwed unclei. 
the direction of the Meteorological Couiicil at  t.he request of the Royal Society, from 
the fhir copy of the ohservations imde on board the '' Southern Cross," and a t  Cape 
Adare by menibers of the " Southern Cross " Expedition. 

The marine obseilvdions have been summarized in the &Marine Branch of the 
Meteorological Office, undir the superintendence of Commander Camphell Repworth, 
C.B., R,N.R., and the observations at Cape Adare have been tabulated and 
prepared for publication by Mr. J. A. Curtis and the Strtff of the Land Branch 
of the Office. 

Mr. Bernacchi has written an introduction, giving particulars of the instruments 
used nnd the method of exposiire; and he has added, besides some notes on the 
Aurora. Polaris, a paper on the relation between winds and temperature a t  Cape 
Adare, whicli exhibits very reimirkable peculiarities. Mr. Bernacclii finds in th is  

relation n confirinntion of the hypothesis supported by Sir J. Murray and others, 
t h t .  a region of high Bnroineter exists in the Southem Polar Regions. 

W. N, SHAW, 



INTRODUCTION. 

T h e  meteorological data here reduced are the results of the observations taken 
within the Antarctic Regions by the “Southern Cross” Expedition during the years 
1899-1 900. 

This expedition was orgsnised at the expense of Sir George Newnes, Bart., M.P., 
and was commanded by Mr. C. E. Borchgrevink. It left London on August 22nd, 
1898, and reached Cape Adare, in longitude 170’ 9‘ 30” E., latitude 71’ 18’ S., on 
February 17th, 1899. Here the scientific members of the party landed and made 
their camp, and remained until the return of the ship on January 2Sth, 1900. The 
camp was then broken up, and the instruments and stores, &c., taken on board the 
ship, which on February 2nd proceeded south, reaching, on February 16th, 
78’ 35‘S., whence, by a sledge journey, 78’ 50‘, the farthest known south, was 
reached by Mr. Borchgrevink and Lieut. Colbeck, R.N.R., on the same day. 

The Cape Adare observations cover a period of eleven months, namely, from the 

In addition, observations were taken on board the “ Southern Cross I’ while 
These observations 

3rd March, 1899, to  the 28th January, 1900. 

anchored off Cape Adare from February 18th to  28th, 1899. 
will be found printed on p. 63. 

Cape Adare, the winter quarters of the expedition, is the extremity of a peninsula 
about 20 miles long, forming the north-eastern shore of a large bay (Robertson 
Bay, see frontispiece map). The figures given for the latitude of the station are 
the mean of a series of meridian and circum-meridian observations of the sun taken 
with a sextant and an artificial mercury horizon, and the longitude is that  derived 
from an occultation of the planet Saturn by the moon on November 6th, 1899, 
observed through a 31,-inch telescope by Ross, London. 

The meteorological observations, both at Cape Adare and on board ship, were 
made under my personal direction and supervision. The duty of reading of the 
instruments, &c., was divided among the following members of the scientific staff :-- 

Messrs. Bernacchi, Colbeck, Evana, Hanson, and Tongner, v 

G 
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all of whom had a thorough knowledge of the instruments and methods employed, 
and could be relied upon for accuracy, regularity, and honesty. 

On board ship, observntioiis were taken every two hours throughout the day and 
night. During ten months at, Cape Adare observations were taken every two hours 
from 9 a.m. to 9 p.xn., but from June 13 to July 31 observations were made every 
two hours night and day. 

The meteorological station was situated on a pebbly bank facing t h e  open 
sea on the N. and W., and Robertson Bay on the S. and SW. Behiud, to the 
E. and SE., was a range of lliountains averaging 3,000 feet in height, the base of 
which was 1,000 yards from the meteorological screen. 

The height of the station above mean sea-level was 19 feet, as determined on 
the 4th January, 1900, by a series of simultaneous barometric observations on the 
ice in Robertson Bay and at the hut. Appended is a, sketch map of the locality :- 

SKETCH MAP, CAPE ADARP CANP. 
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Where 
and 

when 
compared. 

The instruments employed were as follows : - 

-0.009 

-0*006 

BAROMETER. 

-0.003 -0.002 -0,002 

-0.004 -0.002 -Q.OOO 

A Kew pattern marine barometer, by Adie, London, with attached thermometer 
to  register as low as - 10' Fahr. 

No. 2,429 by Adie, 
London 

This instrument was compared with the standard instrument at the Hew 
Observatory, before the departure of the expedition in August, 1898, and again in 
April, 1901, after its return. 

The following is a copy of the corrections :- 

I 

-0.006 -0.004 

Corrections at 

No. 2,429 by Adie, -0.009 I London 

NO. of Instrument 1 

-0.007 

and 
Maker's Name. 1 27.5 1 28.0 

-0.001 Kew Observa- 
tory, August, 
1898. 

f0*001 I Kew Observs- 
tory, April, 
1901. 

At  Cape Adare the instrument was suspended in a perfectly free and vertical 
position in a small shed attached t o  the hut. 

The height of the cistern above the mean sea level was 21 feet. 

The instrument rarely suffered from sudden changes in temperature, and gave 
entire satisfaction during its suspension. 

THERMOMETERS. 

All the thermometers used were constructed by Messrs. Negretti and Zambra, 
London, and were compared with the standard instruments at the Eew Observatory. 

The following is a copy of the corrections :- 
G 2  
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Freez ing  
point of 
mercury. 

Maker's Name. 

2" 12" Negretti and Zambra 

- 
-37.3 

-38.7 

-38.7 

-37'5 

-37.5 

-37.0 

-37'0 

Dry bulb, No. 90060 , . 

Wet bulb, No-. 90059 . . 
Dry bulb, No. 90151 . . 
Wet bulb, No. 90149 . . 
Maximum, No. 90071 . 

Minimum, No. 90072 . , 
Solar rsdiation, No. 90018 

-0.4 - 0 . 3  

-0'4 -0 .3  

-0.3 -0.3 

-0 .3  -0 .2  

-0.s 0.0 

-0.5 -0 .1 

Corre ct frou 

-0.2 -0.1 

-0.2 -0 .1  

J I 
.. 

c 
1 

Spirit thermometer, No. 90152 

Spirit thermometer, No. 90153 

Corrections at 
- 

22" 

- 
-0 .3  

- 0 . 3  

-0.2 

-0 .3  

- 0 . 3  

-0.2 

-0.2 

-0.2 

4-0.1 

0.0 

32" t 

0 - t  

0 .( 

- 

32" 

- 
0'0 

0'0 

0.0 

-0 .1  

-0.1 

0.0 

0.0 

-0'1 

0.0 

-0'1 

152" 

O'C 

1 O'( 
I - 

- 

42" 

0.0 

0'0 

0.0 

-0'1 

- 0 . 1  

0'0 

-0.2 

-0'8 

0'0 

-0.1 

0 '0  I 0 '0 
- 

- 

52" 

0.0 

0'0 

0.0 

0.0 

-0'1 

0-0 

-0'2 

-0 '3  

0'0 

-0.1 

0'0 

0.0 

Date of 
Comparison 

at Kew. 

lugust, 1898. 

Ipril, 1901. 

Bugust, 1898. 

April, 1901. 

August, 1898. 

Aiigust, 1898. 

August, 1898. 

April, 1901. 

August, 1898. 

April, 1901. 

Augut&, 1898. 

August, 1898. 

Augist, 1898. 

The thermometers were placed in a Stevenson screen 4 feet above the ground 
and 200 yards from the huts. 

The hygrometer employed was Mason's dry-bulb and wet-bulb hygrometer. 
Every care was taken t o  ensure that the wet-bulb gave the true temperature of 
evaporation, but it was not easy to secure this with such low temperatures as were 
experienced, and the results, therefore, must be accepted with some reserve. 

Glaisher's tables (5th Edition, London, 1869) have been employed for the 
hygrometrical deductions shown on p. 86. 

The maximum thermometer was of the Negretti and Zambra type, and the 
minimum was of the Rutherford pattern, 

Both instruments gave entire satisfaction and no defect was noticed in the 
The observations were minimum thermometer through the volatilizing of the spirit. 

entered t o  the day and hour on which they were read. 
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The Maximum Solar Radiation Thermometer (blackened bulb ia vacuo) was 
exposed on the north side of the thermometer screen, about 4 ft. 6 in. above the 
ground, and with the bulb towards the'west. This instrument was broken in April, 
1899, by a shawer of small sfones during a heavy south-easterly gale. 

The temperatures throughout are expressed in degrees of Fahrenheit's scale. 

WIND. 

The true direction of the wind was invariably recorded at Cape Adare. At first 
this was obtained by means of a wind-vane, correctly placed in the meridian, and, 
when that was demolished by the ESE gales, by a diagram drawn on the top of 
the thermometer screen, indicating by means of pointers the true direction of the 
compass. 

The velocity of the wind was estimated by the Beaufort Scale, 0-12, and was 
also obtained by two strong Robinson anemometers, fixed on the roof of the hut. 

These anemometers were made by Boss, London, Nos. 360 and 361, and were 
found to give results within 4 per cent. of the Kew standard instruments. 

Both anemometers were completely demolished by the strong ESE gales, one 
in May and the other in November of 1899, when the record of nominal velocity of 
the wind exceeded 90 miles an hour. 

MISCELLANEOUS INSTRUMEKTS. 
Snow Gauge.-This instrument was of the Snowden pattern, and was made by 

Ross Ltd., London, No. 540. 
The gauge was placed in an exposed position about 1 foot above the ground, and 

18 feet above sea-level, The amounts measured were entered to the day and hour 
on which they were read. The gauge, however, collected little on account of the 
very small amount of snowfall near sea-level, precipitation taking place during 
most of the year in the form of very fine hard ice 6rystals, and in too small 
quantities to  be measured by an ordinary snow gauge. 

Sunshine Recoidev.-An instrument of the Campbell - Stokes type, made by 
Rosa Ltd., London, was employed. It was compared with the standard instrument 
at  Kew Observatory, and found to record bright sunshine satisfactorily. The time 
scale wa8 also examined and found correct. 

This instrument was accurately placed in the meridian and fixed on to the top 
of the thermometer screen. 

The instrument did not record the amount of sunshine when the sun wa,s below 
the pole. For this purpose, either two instruments would have been necesaary, or 
an instrument specially constructed to keep a continuous record. 

It was cireular, and 5 inches in diameter. 
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A Therrnog?*aph and Buq-ogmph, constructed by Hicks, London, after the 
Richayd pattern, were included in the equipment. 

The Barograph was especially macle t o  record low barometric pressure, and, 
excepting when the pressures were high, gave satisfaction. The rate of the driving 
clock, however, was frequently irregular. On an average, the rate was a gaining 
one of about 1 hour 30 min. per week. 

The curves, on 
the whole, are not satisfactory. Those taken during the cold winter months, and during 
heavy south-easterly winds when the sky was obscured by drifting snow, are fairly 
trustworthy, but those of the summer months are unsatisfactory, on account of the 
instrument not being so well exposed as the thermometers in the screen. The best 
exposure available was that afforded by a wooden packing case, about 3 feet long, 
1 foot 6 inches wide, and 2 feet deep, perforated with a number of small holes. The 
instrument was placed on a box or stand about 4 feet high, and was covered with a 
small wooden box, which also had holes bored in its sides and top. The large case 
was then placed in an inverted position over all. The driving clock of this 
instrnment also had a large gaining rate of nearly two hours per week. 

The Thermograph recorded temperatures as low as - 45O Fahr. 

REDUCTION OF THE OBSERVATIONS. 

The reduction of the observations has been executed at the Meteorological Office 
The tabulated results are given in 

(2) Clouds, 
(3) Air Temperature, Depression of Wet Bulb, 

under the superintendence of Mr. J. A. Curtis. 
pages 64 to 85, one month's observations being exhibited at  each opening. 

Bright Sunshine, and Precipitation. 
and Wind Direction and Force. 

The tables are arranged as follows :-(I) Pressure and Liemarks. 

Pvmsu?*e.--The barometer readings have been corrected for instrumen tal error, 
the corrections employed being the means of those determined at. Kew in 1898 and 
1901. They have also been reduced to the temperature of 3.2' Fahr., but no 
correction for height above mean sea level has been applied. 

The correction to reduce to the gravity of lat. 45', as Rtated at the head of the 
table on page 86, is + '060 in., but this correction has not been applied t o  the 
readings. 

Temperatures.-The dyy-bulb and wet-bulb thermometer readings have all 
been corrected fcw instrumental errors, the corrections employed being those 
determined at  Kew in 1898. During a part of the summer a different pair of 
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thermometers was in use, and these instmments were re-compared in 1901. The 
errors then determined were almost identical. with those found in 1898. The mean 
corrections have been employed for the readings taken with these instruments. 

The dry-bulb and wet-bulb thermometers empIoyed during the winter were left 
on board the ship '' Southern Cross," and could not therefore be re-tested in 1901. 

I n  those cases where the wet-bulb reading, when corrected, was higher tban the 
dry-bulb, saturation was assumed, and the reading of the wot-bulb brought d.own t o  
agree with that of the dry-bulb. The readings of the wet-bulb thermometer have 
not been printed in full, but the differences between them and the indicatione 
of the dry-bulb thermometer (depression of wet-bulb) are shown side by side witK 
the air temperature. 

- Muxima and Minima.-The readings of the maximum and minimum thermo- 
meters have all been corrected for instrumental errors, the corrections employed 
being the means of those found on comparison a t  Kew in 1898 and in 1901. (It 
may be noted that  the errors of the four thermometers that were re-tested in 1901 
were all within f O O . 1  of'those determined in 1898.) The reading6 of the maximum 
and minimum thermometers were taken each day at 9 a.m., and they have been 
entered in the tables to  the days on which they were read. The entries, therefore, 
as printed, must be taken as referring to  the 24 hours ending at  9 a.m. on the day 
against which they appear. 

It occasionally happened that the extreme temperatures were inconsistent to 
a slight extent with oue or more of the dry-bulb readings over thesame period. 
These inconsistencies have been held to  be due t o  the superior sensitiveness of the 
dry-bulb thermometer, and in consequence the readiug of the dry-bulb has been 
accepted as the extreme in these cases. 

The Solar Radiation thermometer (black bulb in  vacuo) was found to  be correct 
a t  all points of the scale from 32' to 152", when tested a t  Kew in 1898. Its readings, 
therefore, have been printed as entered in the note book. Unfortunately this 
instrument was broken in 1899; there was no reserve instrument, and from that 
time onwards the only iuformation as to  solar radiation wag that obtained by means 
of an ordinary thermometer, with blackened bulb, which was freely exposed 4 feet 
6 inches above the ground, and which was read at  each observing hour. The 
extremes of temperature in the sun's rays cannot therefore be shown. 

It is obvious that with observations beginning at 9 a.m. and closing a t  9 p.m. 
each day, the true daily means of temperature and pressure cannot be shown. For 
the latter pzrt of June, however, and fov the whole of July, observations were taken 
from 1 a.m. to 11 p.m., and for these periods &be true rueans have been inserted, 
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For the whole series of tables the means of the readings at 9 a.m. and 9 p.m. of air 
temperature have been inserted as an approximation to  the true daily mean, while 
on pp. 86-87 will be found a summary of all the observations at 9 a.m. and at 9 p.m. 
on the International Form B, the form in general use for the representation of 
climatological data at stations with a normal equipment. 

(Ilouds.-The entries of cloud form are according to  Howard's classification, but 
in some instances it was found difficult to assign the cloud to any one or more of the 
accepted forms, and consequently other terms have been employed. Those most 
frequently used are Drift, to indicate the presence of drifting snow, rendering observa- 
tions of cloud impossible, and Fracto-Nim. (usually printed '' Fr. Nim.") to  indicate 
small broken clouds, like disintegrated nimbus. 

The amount of cloud has been estimated by the scale 0-10, where O . =  quite 
clear, and 10 = entirely overcast. 

Winds.-As previously stated, the ent.ries of the wind-direction are according to 
true bearings, while the wind-force was, estimated according to Beaufort's scale, 0-12. 

Sunshine.-The values of bright sunshine entered are the amounts registered by 
the Campbell-Stokes recorder on the days against which they appear. 

BainfccZL-The amounts of precipitation shown in the tables &re those referring 
to the 24 hours ending at 9 a.m. on the days against which they appear. 

Summa&es.-On pages 86, 57 are tables of monthly summaries giving the 
normal climatological data, based on the observations taken at  9 a.m. and at 9 p.m., 
while statistics of the number of observations of the wind from the several directions, 
arranged according t o  the hours of observation, will be found on pp. 88, 89 ; the form 
of cloud, pp. 90, 91 ; the air temperature, p. 92 ; the depression of the wet-bulb, 
p. 9 3 ;  the pressure, p. 9 4 ;  the wind-force, p. 9 5 ;  aud the amount of cloud, 
p. 96. Wind-roses to show the frequency of winds of diEerent strengths from 
different points of the compass are given on p. 97. 

OBSERVATIONS ON BOARD SHIP. 

On pages 99-107 is given a summary of the observations made on board the 
ship " Southern Cross " during the voyage, prepared by the Marine Depart.ment of 
the Meteorological Office under the superintendence of Commauder Campbell 
Hepworth, C.B., R.N.R. 

The geographical area over which the observations were taken was between the 
parallels 47' 41' S. and 78' 35' S. of latitude, and meridians 150' '22' E. and 
164' 10' W. of longitude, The screen containing the thermometera on board ship 
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was fastened to  the stern post so as to be as far away as possible from the influeace 
of the engines and sails. 

Figures printed in italic type are interpolations prepared in the Meteorological 
Office. 

Appeuded is a paper dealing principally with the relation of winds and 
temperatures. Finally, on p. 108, there are some notes of the Aurora Polaris 
observed at Cape Adare. In the detailed tables, pp. 63-91,  those days on which 
aurora was observed are indicated by an asterisk against, t h e  day of the month in 
the table containing the barometer readings. The number of such days is 76. 

The observations taken at Cape Adare are possibly affected to  a certain degree 
by local accidents, such as the contour of the country and proximity to  the sea. 
They were taken almost a t  the centre of the area of lowest mean barometric pressure 
in the globe, and are the first systematic observations ever taken on land in so high 
a southern latitnde and covering so long a period. It is therefore hoped they may 
prove a valuable contribution to our knowledge of the meteorology of the Antarctic 
Regions. 

ON THE RELATION BETWEEN WINDS AND TEMPERATURE 
AT CAPE ADARE. 

The following Tables (pp. 50-53) show the principal characteristics of the winds 
observed z t  Ciipe Adare :- 

Table I, shows the ~ ~ u m b e r  of winds observed each month-under their respective 
directions. 

Table 11.-The mean force under each point shown in percentage. 

Table 111 -Thermal wind-roses for each month. 

Table 1V.--The meail pressures duriiig the prevalence of the winds under 
each point. 

H 



TABLE I.--NUMBER OF OBSERVATION-HOGRS IN EACH MONTH WHEN WIND BLEW AS FOLLOWS :- 

NNE 

VI 
0 

SSE 

Prevailing Winds 

S 

- 
wsv 
- 

3 

3 

0 

2 

1 

0 

2 

1 

0 

7 

2 

- 
21 - 

- 
W 

- 

8 

5 

3 

3 

B 

2 

1 

11 

5 

5 

8 

- 
56 

- 
WNV 

- 

0 

0 

0 

0 

3 

0 

1 

1 

0 

3 

4 

- 
NW 

- 
N 

- 

1 

15 

12 

4 

7 

7 

4 

1 

2 

3 

7 

-- 

63 
- 

- 
SE 

- 

16 

15 

15 

30 

44 

31 

36 

12 

31 

9 

12 

- 
25 1 - 

~ 

Month. 

3 899. 
March . 
April . 
May.. 

June . #  

July. . . ,  

August . . 
September .. 
October .. 
November .. 

December .. 

1900. 

January .. 

Totals NE ENE E ESE 

- 

31 

29 

31 

4 8  

37 

17 

27 

43 

13 

53 

73 

ssw 
- 

2 

1 

1 

3 

0 

3 

3 

10 

7 

6 

1 

- 
37 

sw 
- 

10 

5 

0 

11 

5 

2 

4 

4 

12 

11 

4 

- 
68 

- 

26 

16 

3 

2 

6 

3 

2 

0 

0 

0 

1 

- 

11 

2 

1 

1 

13 

2 

1 

0 

0 

10 

4 

- 

18 

18 

18 

26 

22 

38 

25 

20 

23 

23  

20 

- 

2 

0 

2 

0 

0 

0 

1 

0 

0 

1 

0 

- 

5 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

6 

9 

14 

12 

37 

21 

14 

6 

15 

12 

6 

- 
152 - 

14 

8 

1 

3 

9 

6 

4 

6 

1 

1 

10 

0 

10 

3 

0 

1 

4 

1 

2 

0 

4 

2 

- 
27 
7 

48 

72 

112 

156 

181 

84 

84  

99 

101 

69 

46 

201 

'209 

216 

301 

370 

220 

210 

216 

210 

817 

200 

TOTALS . . 6 - 58 6 45 402 
- 

25 1 - 12 63 - ,052 - '$70 - -- 



TABLE II.-FoRcE O F  WINDS UNDER XACH POINT SHOWN IN PERCENTAGES (SEE WIND-ROSES). 

1 to 3 = Light. . 4 t o  7 = Fresh and Strong. 8 t o  12 = Storm. 

I 

1899. 1 
March .. 
Apml .. 
36sy .. 
June .. 
July. - *  

August .. 
September 

October . . 
November 

December 

1900. 

January . 
-- 

Mean 
Percentagl 

___ 
'I9 Total 

Percentag 
7 

r , % %  
i -4 2-0 

3 '2 

L *4 

1.7 

1 *4 

0.9 0.5 

1 -0 

0 '5 

- -.- 

E I ESE 1 SE 1 SSE 
I 

I v, % % / %  % % % % % % %I% 

3.310'5 5 -7 1'4 3.3 1'0 

:'5 1'5 1'5 2-5  5.5 7'5 3'5 2.0 2.5 

1 -0 

) '5 2.3 5.6 6.6  6'9 5-6 0.9' 

1 *3 3.7 6 '3 6-0 6'6 3 '3 8 -3 0.7 

2'2 0'8 0'5 4-1 2.7 3-2 6 .2  6.4 0.3 6.2 2.7 1' 

0 .9 2 '3 3 -2 2 '3 li .8 2 -3 8.2 1'4 

0 '5 2 .4 4.8 5 -7 15 -7 1 .O 0.5 6.7 

1'9 14.4 3.7 4 '2 1.4 2.3 0 '5 

4 '8 1'4 5 -7 8 -6 0 -5 1-9 5 '2 9 5 1-4 

4.1 10 'I 10.1 3 '2 0.9 1 *8 3 *7 10'1 0'5 

0'5 3.7 0' 4.516'515'5 6'0 3 '0 10 '0 

--- ------------ 

--- -- _-----__---_. 

I 

S 

____ 
% % %  
6.0 3.0 

6.7  1.9 

8.3 

7 %  1 .O 

5.1 0 '8 

14.5 2.7 

11 .9 

9 .3 

8\11 

% % %  
3 .o 
z '9 

0 '5 

4 .? 

1 '4 

1.9 0 ' 5  

3 '3 

6 ' 5  

8 '6 0 .5 

7 -9 

2 *5 

-_-_ 

--- 

I 

WSW and WNW, NW, 
W 1 sud NN W 

3 '8 

1 '4 

1 '7 

L .7 

0 -9 

1.5 

5 .e 
2 '4 

5 '6 

5 *( 

- 

- 

% % %  
7 *o/ 
8.1 0-5 

1 '91 
I 

.OI 
3 5 

3 2 1'4 

4 '2 

0.6 1 
3.7 1 

I 
I 
I 

8'0 1 

I 
I 

_I--- 

i - -r 

- 
!alms. 

% 
24 '0 

34 -4 

51.9 

61 -8 

48.9 

38 -2 

40 .O 

45 '8 

48 '1 

31 -8 

23 -0 

- 

- 



Month. 

I----- I 

N 
and 

NNE 

1899. 

Narcti . . .. .. 
April . . .. . .  
May .. .. .. 
J u n e  .. .. .. 
July . . .. .. 
August . . .. .. 
September .. .. 
&tr,ber . . .. .. 
November .. .. 
December . . .. 

1900. 

January .. .. 

17'3 

9.7 

- 3.3 

- 6 . 8  

-20.0 

- 2.7 

52.4 

0.9 

TABLE 111.-THERMAL WIND-ROSES FOR EACH MONTH. 

13.9 

NE 
and 

ENE 

0 

17.5 

7.6 

-10'9 

MEANS .. ..I 3.8 1 4.7 

E 

0 

1 5 . 0  

- 5.1 

-36.9 

30 -6 

ESE 

0 

19.2 

18.0 

5.13 

-0.1 

t 7.6 

+1.7 

-1.8 

+8.4 

24.9 

36.0 

35.8 

I - 

SE 

0 

11.9 

14-4 

2.3 

- 3.7 

+ 3.8 

-11.4 

- 7 . 9  

+ 3.8 

20.9 

31.7 

31-4 

8.8 

SSE 

23.7 

6-51 

- 0.3 

- 6.8 

- 5.4 

- 7'3 

-14.1 

- 4.7 

23.6 

33.5 

33.1 

-- 
7.4 

S 

e 

22'2 

9 -5  

- 5.7 

-14'4 

-14.1 

- 8.2 

-17'2 

- 2 - 9  

20.3 

31.1 

32.0 

-- 
4.8 

ss w 
and sw 

0 

21.9 

5 . 5  

-15.2 

-12.8 

-15.7 

- 6.6 

22.6 

31 -6 

3.9 

wsw 
and w 

0 

21 *2 

11.0 

- 6'1 

4.5 

32.2 

33.5 

-- 
16.0 

WNW 
N W and 
NNW 

0 

19'9 

12.9 

- 5 . 8  

+ 0.8 

- 8.1 

5'1 

34.0 

33.6 

11.5 

Nom.-Where the observations are insufficient, a blank space has been left. 



TABLE IV.--MEAK PRESSURE DURING THE PREVALENCE OF Wims FKOM EACH OF DIFFERENT POINTS 
OF THE COMPASS. 

WSIV 
and w Month. 

WNW 
NW and 

NN w 

1899. 

March .. 
April . . 
May .. 
June .. 
July . . 
August .. 
September 

October . . 
November 

December 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

1900. 

January .. 

.. 

.. 

.. 
. #  

* .  

MEANS .. 

N 
and 

NNE 

inches. 

29.335 

29.238 

29 - 103 

29.253 

29.058 

28.670 

29.203 

-- 

29.123 

NE 
and 
ENE 

inches. 

28.995 

29-421 

29.086 

\ 

-- 
29.167 

E 

inches. 

29.042 

29.160 

-29.260 

29.158 

29.155 

ESE: 

inches. 

29.054 

29.0'77 

28.646 

28.593 

29.327 

28.9i2 

28.507 

28.766 

29.282 

29.065 

29.159 

28.953 

SE 

inches. 

29,159 

29.261 

29.152 

28.808 

29.504 

28.982 

28.501 

28.926 

29.335 

29.146 

29.1i9 

29 * 087 

SSE 

inches. 

29.001 

29.153 

28.996 

28.760 

29.438 

28.900 

28.682 

28.840 

29.428 

29.083 

29.433 

--- 

29.058 

S 

inches. 

29.042 

29-349 

29.122 

28 *920 

29-309 

28 -952 

28-654 

28.9i6 

29.330 

29'397 

29.1i3 

-- 
29.111 

SSW 
and 
sw 

inches. 

29.054 

29.404 

28.914 

29.270 

28.633 

28.904 

29.486 

29.406 

-- 
29.134 

NOTE. -Where the observations are insufficient, a blank space has been left. 

inches. 

29.006 

29.585 

29.523 

28.792 

29.367 

29.178 

-- 
29 9 242 

inches. 

28.Y91 

29.324 

29-066 

28,870 

28.546 , 

28.i93 

29.242 

29.114 

-- 
28 993 
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Examining Table I., we see at once the immense preponderance of what we will 
call the anticyclonic winds, viz., from ESE to S, over all other winds. Of the 2,570 
observations taken during 11 months, 41 '1 per cent. are S and SE winds, 41 per cent. 
calms, and the balance, 17'9 per cent., winds from other directions. 

The strongest winds (Table II.), and also the most frequent, were from the ESE. 
Gales were experienced on 72 days, or on 22 per cent. of the total number of clays. 

The great violence of these south-easterly winds, blowing a t  times with a velocity 
above 90 i d e s  an liour (as determined by Robinson anemometers, subsequently 
demolished by the force of the wind), indicates a very steep barometric gradient. 

Looking now at the thermal windroses which show the mean temperatures of the 
winds, we find that the strongest and most frequent wind has also the highest 
temperature. The mean temperature of the air for the 11 months being + 5 ' 2 ,  
the amount this ESE wind raises the mean temperature is 8O.7. This power of 
raising the temperature is more conspicuous in the winter time than in the summer. 
Thus the mean temperature for the month of July is - 9 O . 0 ,  while the mean 
temperature of the ESE winds for tha t  month is + 7"*6, a difference of 16O.6. 
Such R contrast is very striking. The power that this wind has in raising the 
temperature is perhaps better shown in the following table of single stornis :- 

. 

Date. 

1899 

March 1 i  .. 
April 23-24 . . 
Mayl8-19 .. 
June 20.. .. 
July 25-26 .. 
August 15-16 . . 
September 6-7 

October 14-16., 

November 26-28 

December 4-6 . .  

1900. 

January 19-24.. 

.. 

.. 
.. 

* .  

.. 

.. 

.. 
e .  

.. 

.*  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. 4  

Niuimum Temperature 
previous 24 hours. 

16.5 

5 . 1  

-21'1 

-19.4 

-35.8 

-25.4 

-23'2 

- 6 .1  

8 . 6  

2 i - 1  

25'6 

Harimurn Temperature 
during 

Subsequent Gale. 

0 

30.1 

50.0 

13-8 

11.4 

7.8 

18.7 

11 * 3  

19 .4  

45.6 

41.8 

48.7 

Difference. 

13.6 

24-9 

34.9 

3 0 . 8  

43.6 

44 .1  

34.5 

24 .5  

37 .0  

1 14.7 

23.1 



The coldest ~vveatlier prevailed during calm clear days and  also with light 
SW winds. In  Table IV., we see tlie ineim pressures for each ~vind-that with the 
lowest pressure beiiig the oiie with tlie liigliest temperatiire, viz., ESE. Tile 
deviation of the inem pressure during the ESE winds (28'953 in.), from tlie mean 
pressure for the year (29.075 in.) is 0.126 in .  In  the month of June the pi-essiire 
during this wind was 0'344 in. lower tlinn tlie meail pressure for that  ~i~oi i th .  

It will be noticed that the pressure rises as the wind inoves round froin ESE to 
SE, ai ic l  falls again wheti the wind is froin the SSE, and tlien rises towards the 
south. The 
low mean pressure for the NW winds is due to the wind generally blowing froin that  
direction just  prior t o  a south-ensteidy gale. 

The follo~viug c1i;igrnms s11o.i~ i n  :L graphic inaiincr the effect of south-e:isterly 
storms in raising the temperature siinnltaiieously with the fall of the barometer. 

This is shown i n  a very ninrked degree in  sane  of the monthly inenns. 
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Although the above curves do not give correctly the absolute temperature and 
pressure, being slightly in error, they show very- pl&ly thet. gma&. P*> ia 
pressure? and temperature whioh take place during a south-easteyly gale. The blurred 
appearance of that part of the curve during a gale is due to the strong puf& of,wind 
and the vibration of the hut. 

The prognostics of an approaching storm from a south-easterly direction -were 
as follows :-Generally, a gradual and simultaneous rise of temperature and 
the barometer some hours previous ; frequently, however, only a rise in temperature, 
with little warning from the barometer. A very rapid fall of the barometer about 
30 minutes before the bursting of the storm, with. light, variable winds, and 
occasionally, strong whirlwinds, loaded with ' drift-snow, then a dead calm for a few 
minutes, followed by a great rush of wind from the ESE, having a velocity of about 
60 miles an hour, and bringing with it for the first few hours masses of drift-snow 
from khe mountains. 

During the courile of the storm the wind frequently dropped quite suddenly 
and a perfect calm ensued which lasted a few seconds, then the rush of wiudmould 
come again with redoubled fiiry. During the winter months most of the storms 
ended as abruptly as they had commenced, and sometimes the minimum pxewuce 
occurred: j u s t  as the storm ended, but the barometer would take nearly 24 hours to 
recover. The summer storms were less severe, but were of much longer duration, 
lasting on one occasion a whole week. 

The sky above, however, was usually clear. 

The following are particulars of winter and summer storms :- 

WINTER. 

AUGUST. 

Date. 

August7. 9 a.m. .. 
9 1  11 1) - 
11 1 p.m. .. 
l f  3 1) a .  

¶ I  5 11 0 .  

Y ?  7 11 - *  

11 9 11 .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Pressure. 

in. 

29.149 

*136 

-097 

*OS8 

'077 

28.993 

29.134 

Temperature. 

0 

- 14.2 
- 12.1 

- 7 . 3  

- 4 . 3  

- 5 . 3  

+ 4.6 

+ 11.7 

Depression 
of Wet Bull 

0 

0.2 

0.1 

0.1 

0'1 

0 . 1  

1.0 

2.0 

Direction of 
W i l d  

Calm 

$7 

1% 

W 

Calm 

ESE 

19 

Force of 
Wind. 

Calm 

91 

31 

0'5 

Calm 

10 

1 

I 
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Date. 

August 8. 9 a.m. . . .. 
9 )  11 ,, .. .. 

1 p.111. . . .. 
3 >, * .  

5 1 ,  .. 

I ,  

11 1 .  

7 )  .. 
1 )  7 ,) .. .. 

9 ), .. .. 
August 9. 9 a.111. . . .. 

)3 

Date. 

-~ 

Srptembcr 9th. 9 m i .  .. 
1, 11 7: .. 
,l 1 p.m. .. 
1 ,  3 )) .. 
1, 5 ), . . 
11 7 ,, .. 
9 ,  3 ,, .. 

September 10th. 9 a.m. .. 
$ 9  . 11 ,, .. 

1 p.111. . . 
9 ,  3 >? .. 
, 5 ,, . I  

I ,  7 ?, ., 
Y ,  9 ,I 8 

Pressure. 

in. 
29.203 

*145 

.OS3 

-058 

*044 

28.997 

29.035 

29.095 

Pressure. 

Temperature. 

0 

+ 3.G 

f 3.G 

+ 1 . 5  

+ 3.G 

+ 4.6 

+ 4.1 

+ 0.s 

- 6 . 7  

SEPTEMBER. 

Depression 
IF Wet Bulb 

Direction of 
Wind. 

j Depression Direction of i of Wet Bulb. Wiiid.  Tempera tu re. 
I 

-19.2 

-13.1 

-11 .G 

-10.s 

-12.3 

-- 9-s 

+ 4.G 

- 4.6 
-10.8 

-10.3 

-12.3 

-13.3 

-11.1 

--11*3 

0 - 2  

0'1 

0 - 1  

0 * 1 

0.1 

0 .  1 

0.0 

0.G 

0.1 

0.1 

0 ' 1  

0 '1 

0 '1 

0.1 

~ 

Force of 
Wind. 

4 

G 

x 
8 

9 

10 

7 

Cslm 

Force of 
Wind. 
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The above was the skrongest gale experienced, but the only observations avnil- 
The wind bIew with fearful violence 

' 'from 9 p.m. on the 9th to  about 5 a.m. on the following morning, and hurled huge 
The barometer reached a minimum .of 

able are those at the beginniilg and ending. 

rocks down the side of +he mountain. 
27'913 inches and the temperature rose to  +5'*9. 

SUMMER. 

L, EUEMBEH. 

Date. 

,, loth, 9 a.m. 

I 
I'rrRmre. ~ Temperatitrc 

in. 

29.338 

-547 

-236 

-192 

*213 

*I20 

-1.59 

-050 

- 03 5 

-045 

*029 

28.989 

a962 

!)4 6 

43.032 

29.415 

0 

33.G 

35.8 

40.8 

35.5 

34.2 

3 i . 9  

36.9 

37.0 

39.8 

39.2 

89.5 

40.5 

40 * 5 

42-0  

39.0 

Blowing 111 

29.1 

Depression 01 
Wet Bulb. 

0 

1 . 7  

2 . 6  

1-4 

3.0 

2.0 

3 - 8  

4.8 

5.0 

'4.2 

4.2 

4 -5 

2.5 

2.0  

1.7  

5.0 

10th. 

0.2 

.~ 

Direction of 
Wind. 

Force of 
Wind. 

0'5 

1 

6 

8 

8 

8 

5 

10 

10 

10 

5 

7 

8 

10 

4 

1 

I 2  
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(The reader should notice at 5 p.tn., on December 4th,  how the barometer 

The diurnal variation of the barometer at Cape Adare is almost invisible.' 
rose when the wind turned to  SE, and the tetnperatiire immediately fell.) 

These results furnish additional evidence that the diurnal range disappears in high 
latitudes. The diurnal range of temperature is also almost entirely absent. during 
the long winter. 'l'he annual variation of the baromeler is cbmparatively large and 
somewhat irregular. 

The insximum pressnre observed occurred a t  9 a.m. on July 22nd, vie., 
30.156 inches, the barometer remaining above 30 inches fur nearly 48 consecutive 
hours. 

The minimum pressure, 27'91 3, occurred during the night of September 9th. 
The extreme range is therefore 8.843 inches. in 
June, viz., 1.633 inches. 

High southern latitudes had long been regarded as having a higher mean 
temperature than corresponding north latitudes. Recent observations have, however, 
proved that  this idea was not quite correct, being founded, like many other 
generalisations, on insufficient data. 

Although the extreme temperatures observed a t  Cape Adare are not great, 
the mean summer temperature is the lowest recorded at m y  station, and the mean 
temperature for the year, + 5"2, or, more correctly, for eleven months of the year, 
is the lowest iiiean temperature observed for the latitude of 71" Korth or South. 
An extensive land area must be necessary to  cause such a low temperature. 

The relatively high mean temperature for July is due to the large number of: 
gales from the NSE, bringing with them a considerable rise in temperatttnre. 

i 
The largest monthly range 

The following diagram show the barograph and thermograph curves during 
the week of minimum temperature at Cape Adare, July 3 1 st to August 7 :- 



GI OESERVATIOKS AT CAPE ADARE. 

Theriiioxiieter in sllade = -25"Y. 
, JZerciii-y Barometer = 28.945. 
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The maximuill temperature €or the year was 48’-7 on the 24th January, 1900, 
and the minimum teinperature -43’*5 on August the 5th and 6th. The extreme 
range is therefore 92O.2. 

The months of August and November were the finest, with clear skies and 
calm weather ; the number of gales being a minimum, and in the latter month the 
amount of bright sunshine a maximum. 

It is, of course, preinatme to  attempt to give a truly satisfactory descriptio11 
of the prevailing winds and temperature conditions in high southern l~.titudes. 
Until one year’s observations at iiumerous stations on the Antarctic Lands 
available, it is impossible to form an accurate idea of the climate. The Cape Adarc: 
obsenations vill, it is hoped, make our knowledge of a less hypothetical nature 
than heretofore. 

The largest monthly range, 6 3 O . 0 ,  was i n  July. 

LOUIS BERNACCHI. 



CAPE A D A R E .  

LONGITUDE 170" 9' 30'' E. LATITUDE 71' 18' S. 

/' 
The " Southern Cross" arrived at  Cape Adare at  11 p.m. on February 17th, 1899, 

as shown on page 103. The work of landing stores, erecting the huts, and preparing 
generally for the winter encampment, was immediately proceeded with, but it was 
not uutil 1 p.m. on March 3rd, 1899, that the regular series of observations were 
begun at the land station. 

In the interval the regiRter kept on board the ship was continued, though with 
A certain number of these Some omissions, o&g t o  the press of other duties. 

observations (those namely, made at 9 a.m. and a t  9 p.m. each day) are appended. 

No barometer readings are available. 

OBSERVATIONS MADE ON BOARD SHIP. 

!? A.X.  n r.x. 

\visi). I CLOUD. 
I__- 

Calm 0 Str. 10 

ssw 3 Str. 10 

- - 
Calm 0 Str. 10 

SE I Str. 10 

: a h  0 h'jm. 10 

- - 
sx I Str. 1 

SR 3 E:r. 10 

BSE :I Str. 1 

- 
MELT. 

Detailed tables of the observations a t  the land station at Cape Rdare fo l lo~ .  
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BAROMETER READINGS (see p. 46). 

Hny nlnioat full of icopnck, 7 p. 
Slight SIIOIV, i p. 
Bny nlmost clcnr of icc, 1 p. 
Bag perfectly fiw of ice, 9 8. Icc coinmcncing to  iiiorc in, 1 11. 
Ice swcping out, of Bay nt. nbont 2 knots per honr, 11 n. 

Low wntcr. 1 p. 
Slight snow. 1 p. 
Strong current taking ice ont of Boj, 1 11. 
11cm~ sen on short, 3 p. 

lliglr water, 11 a. Ice moving rapidly out of Bay, 3 p. Cii,-s iiioving from JV, 9 p. 
[Aurora, 9'30 p. Strcaiiicix SE-SW, inpid niovcincnt. Snow drift. fioin 3 p. 

Siio\\-cli.ift till 11 n. dorom foiming nrc \V-& 9 p. 
In? nioving rnpidly out of Rohrtson B&y, 3 p. Cir. finin SSW, i 1,. 
sno\v. 1 p. 
Siiou ilrift from nionntniiis, 11 a. 

Bny clcnr of iec, 9 a. Faint niiiwin N nncl NE, 9 p. 
Cir. and Cir.-s moving rapidly from NW, 1 p. 
Snow drift, 3 p. 
Kc!r Ancmonictcr set up, 1 p. ICC moving out of W t y , ! ~  1'. 

Slight snow. 3 1'. 

, . 

Anonionicter ilc.;trc?\-ccl 1 y  fowcc of v i i i i l  nt 
[nlmnt inidiiiglit. 

Fniiit, nnrnin in NE, F p. 

Cir.-s. nioving from h' 1 5  W, 0 n. 
Blev 1inixl all past night. Lunar coronn 7 p., inilins >E. 
Cir. ninving from WAN', 11 n., nntl froin NIT, 3 p. 1ml:ir (worm, 0 11. 

Sno\v drift frcini moiintains, :i 11. 

(The Ncniis nrc for 28 (ILIJ'S only.) 
~ 

AIR TEMPERATURE, DEPRESSION OF WET BULB, 

9 A X .  11 A.31. 1 r.x. 3 P.31. 

- 
- 
- 

s 
Cnhi 
SSE 
S 
Cnlnr 
NE 
BNE 
N W  
NW 

IVSW 
Cnlin 
E by S 
ESR 
callll 
RE 
ESE 
ESE 
NE 
NE 
x\v 
NE 

s 11s E 

- 
- 

27 '1 
26.2 

25 '5 
25 '5 
22 *I 
24.3 
24 '8 
26.5 
20 '7 
24.8 
21 .l 
21 *2 
23 '8 
28 '8 
23 '5 
21 '2 
14.2 
19 '5 
13'0 

8 .I 
7 Q  
7 *I 

11 -5 
12'5 
14 '4 
13 '4 
15 '7 

19 '1 

24 .a 

io .a 

-- 
- 

- 
- 
25 -a 

24 .a 
31.1 

24.5 
22 -7 
24 '0 
w '9 
25 '4 
21 '0 
23 '1 
22 '8 
19.5 
20 .i 
28 '1 
25 -6 
21.3 
15.2 

12.3 
7 '8 
9 *I 
8 '6 
4 '2 
9 '5 
8 '7 

13 .I 
11 '5 
12 '9 

is -3 

-_ 
i a  '5 - 

- 
1 '1 
1'1 
2 '0 

1 '5 
1 '1 
0 '4 
0 '7 
1 '2 
1 'ti 
0 '7 
2 'i 
0 '6 
0 '9 
0 '8 
0 .!I 

1 '0 
0 'G 
0 '0 
0 '0 
0 '6 
1 '1 

- 
24 .I 
27 e9 
24 .a 
24 -4 
28 .o 
23.1 
24 'E 

25.8 
19 -2 
25'9 
21 *5 
20 e 7  
24 *3 
29% 
24 -7 
20.3 
14.5 
19.4 
15.2 
10 .I 

24 .a 

- 
1 'i 
1 '2 
1 '6 
2 .a 
? '1 
0 .ti 
0 '3 
1 '1 
0 9 
0 '2  
0 '0  

i ' 2  

(1 31 

0 '9 
9 '6 

1 '4 
(1 '4 
0 '1 
0 '0  

1 '0 
1'1 

- 
25.8 
27 .o 
26 '9 
% '0  
22% 
24 '2 
24 '6 
26.3 
22 '5 
24.8 
20.2 
19 '7 
22 '5 
27 '9 
23 '6 
21 '7 
15 *Z 
19.5 
13.5 
9.5 

2 ',i 
0 
:3 5 
3 

II 

I 
7 
I 

1 

4 

0 
Y 

P 
0 
1 

!\ 

9 
1 
1 '3 
1 
0 

13.7 tI.5 0 '1 
0.i 
1 '0 
0 '9 
1 '8 
I 'i 
1 'i 
1 '? 

SE S 

N E  3 '  
Cnlm 0 
W 1 
Cnlln 0 
SE 2 
PSE 1 
Colin 0 

KE 1 5  R 1 
CSlllI 0 
SE 1 
Shy x 1 
E by s n 
Cllllll 11 ---- 

1 '0 2 '  



FOR THE MONTR OF MARCH, 1899. 

CLOUD OBSERVATIONS (see p. 48). 

~ 5 r.11. 

- - 
Str., Cum. I 
Str., cum. E 

65 

1 P.31. I-- 1 -  

- 
Str., Cum. I 
Str., Cum. t 
Str., Cum. i 
Str., Cum. I 
Cum.-% E 
iiim. 16 
Nim. 10 

Nim.. Cir.-s. $1 

Nim. 10 
Str. 8 
Cum-s. 5 
Nim. 9 
Cum.-s. $1 

Nim.,Cir.-s. 10 
Cir.-s.,Nim. 10 
Cum.-s. io 
Nim. 10 

Drift 10 
Drift 10 
Nim. 10 
Cir.-s., Xiin. 9 
Nim. 10 
Drift 10 
Str. 5 
Fr. Str. 1 
- ' 0  

Dir.-s.,Nim. 10 
Cir.-s.,Nim. 10 
Cir.-s. 10 

- 
DAY. 

1 
2 
3 
4 

5 

t i  

- 

8 
9 

10 
11 
12 
13 
14 
16 

16 
17 
1s 
19 
20 
21 
22 
23 
84 
?.-, 

211 

?i 
2s 
28 
::0 

31 

St.,Cm.,Hm.O 
Str., Cam. 3 
Cuin.-s.,Cir. 6 
Nim. 10 
Him. 10 
Str., Cir. 7 
Str. 10 
Nim. 9 
Cum.-s. 9 
St.,Cni.,Sm.lO 
Cir., Str. 5 
Drift 10 

Clr.-q. 9 
Cir.. Cir.-s. 7 

St.,Cm..Nm.l( 
Str., Cum. 1 
Nim. 10 
Nim. 10 
Nim. 10 
Str., Cir. 8 
Str. D 
Nim. 9 
Kim. i 
Nim. 10 
Cir., Str. 2 
Drift 10 
Cir.-s. 2 
Cir.-s. 8 

Kim. IO Nim. 10 
Drift 10 Drift 10 
Drift, 10 Drift 10 
Fr. Hiin. 1 Fr. Nim. 1 
Kim. 9 Nim. 10 
Drift IO Drift 10 
Nim. 9 Niin. 9 
Fr. Siin. 3 Niin. 5 - 0 -  0 

10 Cir.-s. 10 Str. 
Cir.-s.,Bim.lO Cir.-s.,Nim. 10 
Cir.-s.,Kiin. 9 Cir.-s.,Nim.lO 
Cir.s. 10 Cir.-s. 10 --- 

7.6 1 r -  
# * d  

- 
- 
1.1 
1'0 
0 2  
0'5 
0'9 
0'0 
0'4 
0.9 
0'0 
1'1 
0.9 
0 7  
0'7 
0'3 
2'0 
0'9 
0'1 
0'0 
0'0 
0 '9 
1.0 
0'1 
1'3 
0 3  
1.1 
0.; 
0.4 
0.9 
0'8 - 

I 

I - 
- 

S W  3 
IVSW 1 
call11 0 
s 5 
Culm 0 
s 1 
ESE 4 
XE 1 
NW 3 
E 4 .: 
SSE 6 
Culrii 0 
Calm 0 

ESB 8 
E512 6 
callll 0 
W b y  s 0'5 
BSlS 10'2 
ElpgS, 8'2 
Cal1n 0 
E 0 '5 
sa 10 
XI.: 4 
sw 1'5 
Calln 0 
Calli1 0 
sa 0 
ESE 4 
SB 0 5 

3.1 
--- 

19.2 

18'0 
21.3 
17'5 
20.u 
19% 
21'6 
lo?) 
18'4 
18'? 
20'3 
li '3 
14.1 
21 '1 
1ti.j 
19.9 
11'3 
11 '0 
9.4 
5'0 
5'7 
7.9 

-2.6 

4.0 
2'9 

3'R 

10% 

13'8 

9'9 

27'1 - 
31'1 88'0 
31'1 85.1 
2i.M 1(3-1 

28.0 92.0 
24'0 50.9 
24'8 . 43'3 
26 *8 55.8 
213.8 84'8 
24'1 59.0 
2i'O 84'1 
23'3 49'0 
21 '8 88'3 
28'4 30'0 
30'1 92.2 
25.0 78'9 

22.8 as 
21 '8 2n.8 
14 Q 59.i 
ll'i i3'9 
15'7 - 
9.9 si.3 

13.9 104.2 

227) 30'1 

8'7 76.7 

18% '76.0 

13'8 31 '0 
14'9 47'0 

------ 
22 '0 j - 

- 
DAY. 1 3 P.M. -- 

- 
- 

Str., Cum. $ 

Str., Cum. 
Str.,Cum. 
Str., Cum. 2 
Cum.-s. t 
Kim. 10 
Nim. 10 
Kim., Cir.-s. 9 
Niin. 10 
Str. 10 
Cum.-s. i 
Nim. 10 
Cum.-s. 3 
Drift 10 

Cir. 1 

Cum.-s. 10 
Nim. 10 
Drift 10 
Nim. 10 
Niin. 10 
Cir.-s., Him. 9 
Drift 10 
Drift 10 
Ytl.. ti 
Cir.-s. 3 
- 0 

Cir.-s.,Nim. 10 
Cir.-s.,Nim. 10 
Cir.-s. 8 

I-- 

- 
- 
- 

Str., Crnn. : 

Str., Cinn. I 
Str., Cnm. F 
Nini. 1C 
Niin. 11 
Nim. 1 u  
68.. Cir. 5 
St,r. (1 

Nim. $) 

Nim. 10 
Cum.-s. 10 
Nim.,Cir.-s. 10 
Drift IO 
Cum.-s. 10 
str. 10 
Drift, 10 

Drift 10 
Nim. 10 
Cir.-s. i 
Drift 10 
Nim. 10 
Str. 4 
Fr. Str. 1 

0 
Str., Cir. 10 
Cir.-s., Kim. 9 
Cir.-s. 7 

Str., Cum. : 

- 

-- 
- 
- 
- 

Str., Cum. : 
3tr., Cum. : 
Str., Cnin. z 
Str., Cum. P 
Vim. IC 
gim. 10 
qim. l a  
jtr., Cir. 3 
Itr. 4 
Vim. 9 

?im. 10 
Yim. 9 
Xr., Str. 7 
)rift IO 
!nm.-s. 9 
itr. 10 
)rift 10 
)rift 10 
)rift 10 
tun.-s.,Cir. 5 
lim. 9 
fim. 10 
ti-. IO 
r. Str. 1 

0 
ir.-s., Str. 10 
ir.-s.,Nim. 10 
ir.-c., Cir. 6 

- 

1 
2 
3 
4 
5 
6 
'I 
8 
9 

10 
11 
12 

18 
14 
15 
16 
17 
18 
19 
20 
21 
88 
23 
24 
25 
26 
27 

29 
30 
31 

28 

i '8 B '1 8 '0 i 'ti 63'3 - 0 '073 - Fetal. - Xean (28 days) 7.5 

and WIND DIRECTION AND FORCE (see - 
MEAX 
I_ 

2 - 
- - 
- 
23'8 
?8 .O 
23 5 
23 '1 
31 'i 
23 '4 
22 '4 

23 '5 
21 '2 
83 '3 
20 '3 
li '8 

21 'U 
?(i '1 
23 '6 
19 '5 
15'0 
14.4 
11 '6 
9 '3 
9 .o 
5 '1 
6 'ti 

10'3 
11 '2 

12.5 
11 '9 
14.1 

li .(i 
- 
- 

EXTREYFIE. 5 P 31. 7 P.Y. 

"EXP. I \\'rsu. 
DAY. 

Tixr .  
___ 

1 
2 
3 
4 

5 
ti 
1 
M 
9 

10 
11 
13 
13 
14 
15 
16 
li  
18 
19 
20 
21 
22 
13 
21 
23 
26 
27 
?8 

:?I 

SO 

91 

___ 
- 
- 
1 '0 
1 '8 
0 '5 
0 '9 
0 '9 
0 '2 

0 '2 
1 '0 
1 '0 
0 '8 
0 '5 
1 '3 
0'7 
0'1 
3 '0 
1 '2 
0 '0 
0 '0  
0 '0 
0 '7 
1 '1 
0 '2  
0'7 
0'7 
1 '3 
0 '8 
0 .i 
1 '0 
I '0 

- 
- 
- 

2.3 '8 
22 '9 
23 '8 
22 '1 
22 '6 
20 % 
22 '7 
22.1 
22 '8 
20 2 
22 '2 
17'5 
16 '6 
24 .O 
25 tl 
21 .I 
19-2 
11 .I 
12 '2 
11 '0 
9.7 
8 ~i 
6 '1 
6.3 

10 % 
11 '4 
11 '4 
11 '2 
14 

- 
- 

, 23.8 
26 '9 
24.3 
22.8 
24 '8 
22 .O 
24.3 
22.9 
23.8 
20 '4 
23 '8 
20 ' G  
19.5 
22 '7 
28 '6 
23 '8 
1s '7 
13 '0 
13'6 
11 '8 
9 '8 

13 '8 
5 '8 
6 '7 
11 '9 
11 5 
12 '4 
12.1 
15 .S 
18 '2 
c_ - 

I -  - 
s\v 3 
\V 3 .  

s\v 1 
S 4' 
Calm 0 
S 1' 
NEIiyE 3 
N\V 1 
Calm 0 
ENE 1 
SSE (i 

Callll 0 
Calni 0 
ESE ti 
ESE i 
I\'IQ-X 1 
Calm 0 
ESE 10 
ESE 9 
Calm 0 

E 1 
SE 10 
NE s 
Calm 0 
Caln1 0 
NSE 1 
SE 5 
ESE :I 
N W  1 --- 

4 ' 8  

- 
- 

24.3 
21.8 
24 '8 
22 2 
21 Jl 
20.7 
22.7 
20 '9 
21.5 
21.3 
21.5 
17'8 
16.1 
22 '4 
23.7 
21 '6 
11.7 
14 '8 
10 *1 
10 '8 
10 '8 
8 .z 
2.1 
6 '9 

10 
13.7 
11.3 
12'2 
15 '3 

16 '6 
-- 
- 

- 
- 
1 '0 
0 ?I 

0 '9 
0 'i 
0 'Y 
0 '0 
0 'i 
0 'S 
0 '1 
2 '3 
1 '0 

0 '6 
1 '1 

0'1 
1 'i 
1 '1) 

11'1 
0 '0 
0 '0 
1 '1 
I '1 

0 '5  
1 '1 
0 'I) 
1'1 
1 '0 

0 '1 
U '8 
0 '8 

0 'U 
--- 
- 

- 
- 

S \Y 3 
Cnlin 0 
Cnlllr 0 

S 5 
Cllllll 0 
ClI1111 0 
E 1 g N  4 

XI% 1 
KW 2 
ERE 4 
SYB ti 
K\V 1 
E by s 1 
ESIC 8 
ESIS 1 
NI; 1 
1281.: t i  

ESE 10.5 
IC bg s 8 
\Vhg N 1 
sw 1 
SI< 9 
K W  ? 

Cnlln 0 
s Its E 1 
SI4 6 
BSE 4 
SS\\' 0'; 

3 '0 

C d h  0 

--- 
0 '9 - 16.9 - 

K 2 
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1'802 
'169 
'180 
-49i 
a'125 
ST6i  
8'043 

702 
'496 
'403 
'267 
'302 
-1% 
'109 
'320 
'2% 
'084 
'301 
'466 
*332 
'110 

zD'210 
a8%i 

METEOROLOGICAL OBSERVATIOXS AT CA PE ADARE 

-- 
2 9 ' 7 8  
'WB 
'262 
'4% 

%.OS3 
23W5 
29'008 

'io1 
'439 
..lo2 
'230 
'292 
'125 
'110 
-323 
-25; 
'079 
'333 
'44C 
'31: 
'OS! 

29.21: 
2S8'1(Y 

1 

3 
4 
5 
6 
7. 
8 
9 

10 
11 
13 
1s 
14 
15. 
19. 
1i' 
18 
18' 
a0 
11' 
a2 
23 
24 
25 
as 
27 
28 
29 
30 

Nosn. 

a 

-- 
- 

*117 
-124 
905 
*?34 
' O i l  
e359 
,433 

'079 
29'213 

988 

'110 '114 '088 'OS1 
*I24 -182 -1% '238 
-289 '?88 .2i% '2% Diffused nurorn, NE, 8'30 p . 4  p. 
-215 '161 ' l i 6  *113 Cir. moving from N and NW, 1 p. Slight niirom in B, i p. 
*Oaa '11% '11'1 '119 l'nint nurorn in NE, 5 p. 
'364 '423 '439 '461 
-431 *419 '419 '118 Biillinnt nurorn in N nnA RW, 7 p. rniut nuioilt in NU', 9 1). 

' O S  -094 '083 '125 Biilliniit nurorn, 2 21. 

'Si8 '2W %l3 '111 

29*XW l29*178 %-1W '126 

DAY. 

1 
1 

3 
4 

5 
0 

i 
8 
9 

10 
11. 
12 
13 
14 
15 
16 
1'1 
18 
19 
20 
21 

23 
24 
25 
26 
27 
28 
28 
30 

2a 

Nean. 

.- 

8.2 1 0.2 \ S'E: 

8.9 0.9 I ESE 
4.0 0.5 I NE 
5.1 1 5 j S  

1 3 2  0'3 S IiyW 
17.3 1% 1 SE 
7.9 0.3  ' Cnlin 
6.9 0'4 1 Cnlm 

13.0 j 1'3 Cnlm 
3.9 0'3 cnllll 

5.6 0'0 Calm 
10'8 1'1 Calm 
9.2 0.5 I Calm 
0.7 it-% , Cnlm 

-4'5 0.1 Cnlni 
5'8 0.2 j h i m  
6.3 o.? N 

19'4 0'0 ESE 
27.8 0'1 ESE 
19.5 O w  N W  

9.9 0'0 ESE 
9.9 0'1 N 
1.2 0.0 SSE 
0.4 0'5 Cnlni 

10.1 I 0.2 I NN\V 

1 
13.1 0'2 NE 

-- 
1 
9 
5 
1 
0'5 
0 '5 
10 
1 
(I '6 
1 
4 .: 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0' 

10 
5 
1 
I) ' 

9-10 
0' 
4 
0 

1 P.X. 

Tpvr. 
---__ I___ 

14'1 0.4 W 1 
23.7 0.0 ESE 10 

11'5 1'2 XE byE 1'5 
8'9 0'3 Cnhn 0 

10'9 0.2 SE 0 '5  
9'7 0.4 EEE 10 
3'6 0.5 NE 3'i 
5.6 1.2 Cnlm 0 

20.2 1'6 6 

1'7 0'3 Cnlm 0 
10.9 0.8 C d i n  0 
9'1 0 ' 3 c n l l n  0 
0'8 0.8 X b y W  0' 

-2.1 0'8 SIV 1' 
8'4 0'5 XNW 11' 

7.0 0'3 Cnliii 0 
22'9 0'0 ESE 10 
25.0 1.0 NXW 3 
19'4 1'3 Cnlm 0 
12'7 0'0 Calm 0 

10'0 0'3 ESE 0 
10.0 0'8 1 SbyE 1 
5'6 0'0 I SSE 2 

0'8 0'0 1 XW 0' 

3 P.N. 

__ 
13'5 
26 .I 
18 '9 
9 -4 
9 '3 
9 I 
9.7 
1 '6 
5 .O 

12'2 
17 *O 
6 '9 
10 e5 
12'1 
3.6 
8.2 
9 .I 
3.2 
0 4 

-24 
6 '9 
6.9 
21 2 
24 4 
18 .7 
11.9 
11 .I 
8 9 
5 xi 
0.6 

10'1 - 

I_ 

0 '6 
0 '2 
1 '1 
0'7 
0 '3 
0 '3 
1 '0 
0 '2 
0 9 
0 *5 
2 '6 
0 '0 
1 '0 
1 '0 
0.3 
0 '3 
O'II 

0 '0 
0 'G 
0.i 
0 '2  
1 '2 

0 .o 
2.3 
0.9 
0 .o 
0 .o 
0 .I 
0 .o 
0.3 

0 '6 
_. 

- 



FOR THE MONTH OF APRIL, 1899. 

3 P.X. 

Nim. : 
Drift I (  
Cir.-s.,Sim. I( 
Str. $ 

Nim. I( 
Nim. I( 
Cir., Str. E 
Nim. IO 
Str. 10 
Nim. 9 
Cir.-s. 9 
Him. 10 
Cir.-s,, Str. 9 
Cir.-s., Str. 10 
Cir., Str. 8 
Cir. 1 
Cir. 4 
Cir. 3 
Nim., Str. 6 
Cir., Str. 9 
Cir., Str. 8 
Cir., Str. 4 
Drift 10 
Str. 9 
Rim. 8 
Nim. 10 
Nim. 10 
Nirn. 4 
Nim. 10 
Nim. 10 

8 '3 

67 

1 P.31. 
1 
I 

Nim. 8 
Drift I (  
Cir.-s.,Str. I( 
Cir.-s.,Nim. i 
Str., Nim. 11 
Nim. IC 
Cir., Btr. E 
Nim. 10 
Str., Cir. 3 
Nim. 9 
Cir.-6. 9 
Nim.,Cir.-s. 0 
Cir.-s., Str. A 
Cir.-s., Str. 10 
Cir., Str. 8 
Cir. 1 
Cir. 2 
Cir. , 
Str. i 
Cir., Cir.-s. 9 
Cir., Str. 10 
Cir., Str. 4 
Drift 9 
Str. 9 
Nim. ' 8 
Nim. 10 
Nim. 10 
Nim. i 
Nim. IO 
Nim. 10 

1 5 P.31. 

Nirn. $ 

Drift I( 
Cir.-s.,Nim. I( 
8tr. f 
Nim. IC 
Nim. IC 
Cir., Str. 11 
Nini. 10 

Str., Nim. 10 
Nim. 9 
Cir.-s. IO 
Nim. 10 
Cir,-s., Str. 8 
Cir.-s., Str. 10 
Cir., 8tr. 10 
Cir. 2 
Cir. 5 
Cir. 2 
Niin., Str. 7 
Cir,, Str. 10 
Cir., Str. 9 
Str. 8 
Drift 9 
Str. 7 
Nim. 10 
Nim. 10 
Nim. 10 
Nim. 4 
Nim. 10 
Nhn. 10 

8 '5 
-- 

CLOUD OBSERVATIONS 

i I1.Y. 
--- 
Niin. 9 
Drift 10 

Cir.-s.,Nim. 10 
Str. 9 
Nim. 10 
Nim. 10 
Cir., Str. 5 
Nim. 10 
Nim. 10 
Bim. 7 
Cir.-s. 2 
Ni,m. 10 
8tr. 9 
Cir.-s., Btr. 10 
Cir., Str. 2 
Cir., Str. 3 
Cir. 2 
Cir. 2 
Str. 6 
Cir., Str. 10 
Cir., Btr. A 
Str. 9 
Drift 9 
Str. 8 
Nim. 10 
Nim. 10 
Nini. 10 
Nim. 3 
Nirn. 10 
Nim. 10 

- 
DAY. 9 P.31. 

Him. 5 
Drift 16 
Cir.-s.,Niin.lO 
Str. g 
Nim. 10 
Nim. 10 
Cir. 3 
Nim. 10 
Nim. 10 
Nim. 8 
Nim. I 
Cir.-s.,Str. 10 
Str. 9 
Cir.-s., Str. 9 
Cir., Sti. 2 
Cir., 8tr. 2 
Cir. 3 
Cir. 2 
Str. 2 
Cir., 8tr. 10 
Cir., 8tr. 10 
Str. 9 
Drift 8 
Str. e 
Nim. 8 
Nim. 10 
Nim. 10 
Nim. 3 
Nim. 10 
Nim. 10 

11'3 
20'2 
31'5 
20'6 
12'4 
14'0 

19'8 
5'1 

14'4 
18.9 
18'8 
8'5 

13.8 

15.9 
15'3 
5.7 
12.7 
15'8 
9'4 
0'8 

13'6 
11'7 
2.5'1 
30'0 
289'5 
20.0 

14.8 
15.4 
11'8 
7-2 -- 

67'1 
291 - 
29'1 
37.5 
17.g 
25.0 - 
20'3 
55'5 
30'0 
29'8 
23'0 

23.0 
36'3 
52.0 
41% 
56'0 
18'0 
25'0 
29'9 
55.0 

48.5 
49.5 
2.1'0 

73.5 

- - - - 

0.9 Calm 0 
0'5 1.ESE d 
0'6 1 NE 1.5 

1 
1 
1 

0;O Calm 0 
1'2 BNW 1 
1.3 NE 0'5 
0.2 ~ ~ n l m  ( I  

0'0 I XW 0'5 
0'7 I N 0'5 
0'4 ; Calm 0 
0'5 s 1 
0'1 j CHIIII o 
0'2 ~ BSE 2'5 
0.3 ' Calm o 
0'0 ESE 11 
1.4 I N N W  2 
0'2 Calm 0 
0'2 ! N E  0'5 
0 '8  1 ESE 6 
0'2 !Calm 0 

0'3 I Calm 0 
0.0 IBSE 2 

-- 
0'5 I 

7'2 0.5 SE 0.5 
14.7 0'0 ESE 5 
4.6 0.4 NE 0'5 
10'0 0.3 S 0 '6 
10'7 0.0 N b y W  0'5 
12.7 0.2 S E  0 '5  
7.7 0'2 Calm 0 
11'0 2'2 s g w  2 
12.9 1.2 N 0 '5 
3.7 0.1 Calm o 
4.1 0.5 Calm 0 
9.1 0'5 N 0 '5 
2'6 0'0 Calm 0 

- 1 4  1'0 8 2 '5 
0'6 0.2 Calm 0 
10'7 0'2 N 0 '5 
11.2 0.7 Calm o 
25.8 0'0 ESE 11 
17.7 0.9 NNW 0'5 
15.7 0.5 Calm 0 
12.0 0'3 NE 0'5 
12.9 0.2 ESE 7 
4'6 0.5 Calm 0 
3.9 0.0 w 0 ' 5  

-0.2 0.2 Calm 0 -__-__-__ 

- 
DAY 9 A X .  11 A.31. 

-- 
Str. f 
Drift I (  
Cir.-s., Str. I( 
Cir.-s., Nim. I 
Str. IG 
Nim. 1( 
Cir., Str. 'i 
Nim. IC 
Str. 5 
Nim. 9 
cir.-s. 10 
Nim., Cir.-s. 8 
Cir.-s., Str. 9 
Cir.-s., Str. 10 
Cir., Str. 0 
Cir. 2 
Cir. 5 
Cir. 3 
Str. 7 
Cir., Cir.-s. 4 
Cir., Str. A 
Cir., Str. 5 
Drift 10 
Drift 9 
Nim. 9 
Nim. 9 
Nim. 10 
Nim. 7 
Nim. 10 
Nim. 9 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Bean 
- 
- 

Str. I( 
Nim. I( 
Cir.-s., Str. IC 
Cir.-s.,Nim. 10 
Sh-. I6 
Nim. 10 
Cir., Str. 9 
Nim. 1 0  
Nim. IO 
Nim. 10 
Cir.-s., Str. 10 
Nim. 10 
C5r.-s.,Str. 10 
Cir.-s. 10 
Cir., Str. 7 
Cir. 2 
Jir., Str. 7 
Cir. 4 
Rim. 8 
5tr. 2 
2ir.,Str. 9 
Xr., Str. 7 
5tr. I O  
k i f t  A 
Vim. 8 
Vim. 8 
Tim. 10 
Urn. 8 
iim. 9 
Tim. 9 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
rn 
21 
2a 
23 
24 
25 
2% 
27 
28 
29 
30 - 

rotni. - 8 ' 5  8 '0 S '0  2j '0 

and WIND DIRECTION AND FORCE (see p. 45). - 
XEAS 
__ * 

a 

la '7 
n '0 
18 f 
10 '3 
9 '1 

10 '5 
13.7 
4'7 
6 '9 

12'2 
15 '1 
I '8 
9 '3 
13 '2 
3 '3 
3 '6 

10'9 
4 '2 

-0.1 
-3.3 
8 '7 
8 '3 
21 '3 
22 '3 
17'6 
13 '3 
11 '3 
7 .7 
4 '8 
0 '6 

7 P.Y. I 9 P.Y. 5 P.X. 
DAY. - 

NLV. 
- 

10.4 
11 '1 
18 '6 
11'0 
6 '0 
6 '7 
2.7 
4 '6 
0.7 
a "I 
9 '4 
7 '7 
6 '0 
6 *a 
1 '5 

-3.2 
-3.3 

6 -3 
-0.8 

10.3 
-1.3 
3 '2 
6 '1 
19 '8 
15'3 
12 '8 
8 '8 
7 '2 
2 '0 
-0-3 

WISD. 

I 
'SW 1 

ESE 11 
N b y E  0' 
NE 2 
Calm 0 
ENE 1 
ESE I 
NE 1' 
wsw 1 
N b-v W 1 
SE 3.. 
Calm 0 
m w  I 
SE 1 
SSE 0'1 
Calm 0 
N 0 'i 
Calm 0 
S 1 
Calm 0 
SSE 1 
N W b y N  1 
ESE 10 
NNW 3'5 
Calm 0 
Calm o 
ESE 9 
SE 0 '5 
B 2 
NW 0 %  

2 '0 

TEMP. 
c_ 

12.7 
24 .O 
18.9 
8 .2 
9 '7 
7 .7 
12.1 
2 %  
2.6 
13.7 
16.7 
7.3 
10 -9 
14.3 
3 '9 
4 -1 
7 '7 

-0.2 
-1 '4 
-2% 
10.5 
7 '2 
n '5 
21 '7 
16.9 
11 '2 
12.7 
8 .I 
4 '6 
0 .o 

9.8 
- 
- 

- 
0 '1  
0 '2 

0 '5 
1 .a 

o -2 
0 '8 
0 '4 
0 '8 
0 -2 
0 '0  
2 '0 
0 '3 
1 '2 
a -1 
0 '3 
0 '5 
0 ' 0  
0 '0  
0 '5  
1 '3 
0 '4 
1 'I 
0 '0 
1 '1 
0 '1 
0 '0 
0 '3 
0 '4 
0 '0 
0 '2 

- 
1 
d 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
10 
11 
18 
19 
20 
21 
22 
3 
24 
25 
26 
27 
2M 
29 
30 

Neaii. 
-- 

- 

- 
12 .I 
25 '1 
18 '9 
9 .o 
10.5 
7 7 
12 2 
2 '6 
7 '7 
13.7 
16 '6 
6.7 

12.7 
12.5 
3 '8 
2 % 
7.7 
0.2 

-1 '4 
-2.3 
9.9 
9 .o 
24 tz 
19.2 
16.7 
11.7 
13.7 
4 '6 
5 '6 
0 '4 

9 ' E  
-- 

- 0 '5 10'1 - 



68 METEOROLOGICAL OBSERTATIOXS AT CAPE ADARE 

BAROMETER READINGS (see p. 46). - 
DAY. 

1 
2. 
3 
4 
5 
6. 
i* 
8 
9 

10 
11* 

13 
14' 
IS* 
I6 
I? 
18 
19 
90 

a3 
23* 
24 
a 
16 
27 
%* 

aP 
so* 
31" 

- 

la* 

ai 

- 
yesu. - 

Fine numra from 5 p. 
Slight snow, 1 p. 
Snowdrift, 1 p. Blowirip too bnrd to mad nncmonlcter, 5 p . 4  11. 
Snow, 1 p. 
Tciy fine aurora, G p.--'1'30 p, 
Snow, 11 n. Fnint nurota i n  XE, i p. 

Bloniiig nearly all pnst night. Orrlinng thermometcr with Iihckened bulb Wt 1lP 
[exposed t o  sun, 1 p. Slight SIIOW, 9 1'. 

h'ot possible to  mnd off nneniomctcr, 11 n. Caso fllled with snow. Tery fnint 
[nurorn D. 

Slight snow. 11 n.-5 p. Brilliant aurora.. N and RE, 9 P. 
Sun out clear, 1 p. 
Faint awom, NNE, 10 p. 
Sun clisnppeard klow the horizon. Aurora in NE, i 11.-8 p. 

Co&enced to  blow h ~ l  nt 4 n. Anemomctcr deinolishcd by foi'cc of will& 3 P. 
Slight suow, 1 p. 

Bright nurorn, ESE to NW, ncross zenith, ti% n. Slight SIIOIT-, 1 P. 
Slight snow, 9 p. 
Snow drift, 3 P. 

. 

Fniiit nuroia in N, NE, and NW, 9 p. L w n r  coroim, 9 11. 
Fnint nurora in N, 8 p. 
Fnint nurorn in R, from 6 p. 
Dark cloud of vnponr in N, 9 a. 

[aiirorn E, N. an11 NE, 9 p. 
Faint Fnint nuroix in SW am1 zenitll, 5 p. 

29'013 3.013 28'9% 
I t  

28 '981 - 
AIR TEMPERATURE, DEPRESSION O F  W E T  BULB, 

1 1'3. 3 P.N. 9 J.31. 

DAY. ~ 

WISl>. 

3SE 2 
3nlm o 
:Elm 0 
E913 11)-11 
Cllllll (I 

SE 1 
SSE 1 
Cnln1 11 

Calm (I 

SE 0 '.-, 
Calm 0 
ss1.: 'I.; 

Cnliil 11 

Calm u 
N 1 
Calm u 
E8E i 
Cnlm 0 

E8E 3 
N 0 ': 
Calm 0 

ESB 0': 
Callll 0 
C U l l l I  0 

ESU 5 

SSR (I., 

Calm IJ 

Cnlni (I 

Calm u 
Calm 0 

Cdlll I J  

TZJIP. Tliir. WIND. 

S by \\' 0'5 
E 0 '5 
Calm 0 
ESE 10 
Calm 0 

Calm 0 
Cnllu 0 
s (I..; 

Calm 0 
Calm 0 

callll O 
SSE 0'5 
Cnlm 0 
Calm 0 
N 0 ..-I 
SI3 1 
ESE IO 
NNW 0'3 
ESE 2 
h'by B 1 
Calni 0 
Cnlni 0 
Cnlni 0 
ESE 10 
ESE 3 
Cnlm 0 
Cnllll 0 

C n h  0 
S 0 '3 

Cnlm 0 

S E  0.5 

--- 
1 '3 

- 
0 '3 
0 '3 
0 2 
0 '1 
0 '0 
0'1 
0 '1 
0 '0 
0 '2 
0 .o 
0 '1 
0 '1 
0 '1 
0 '1 
0 'I 
0 '3 
0 .2 
0 '0 
U 57 
0 '0 
0 '1 
0'1 
0 '4 
D '0 

0 '0 
0 '0 

- 
0 '3 
0 .I 
0 '3 
0 '0 
0 '0 
1.3 
u '0 
1 '1 
0 '0 

0.9 
0'1 
0'1 
0 '1 
0 '4 
0 -2 
0 '2 
0 '2 
0 '0 
0 '3 
0 '0 
0 '1 
0 -4 
0.7 
0 '0 
0 '2 
0 '0 
0 '1 
0 *2 
0 '9 
0.1 
0 '5 

0 '3 
-- - 

__ 
0 a'' 
0 9 
0 '0 
0 '4 
0 '0 
1 '4 
0 '0 
0 '9 
0'5 
0 ' 5  
0 2 
0-1 
0 '3 
0.2 
0 2 
0 '2 
0 '4 
0 '0 

0 '7 
0 '0 

0 '1 
0 '2  
1 'I 
0 '0 
0 '0 
1 -1 
0 '1 
0 '2 
0 '2 
0 'I 
0 '5 

0 '3 
- - 

- 
-1.8 
-6.3 
6.1 
11 .o 
6.3 
7.7 
14.2 
17.9 
8 '9 

-2.2 
-12.2 
-8.1 
-13.1 
-25.1 
-16.2 

-8-2 
- 18 '0 

4 '6 
6 '1 

-4.3 
- 13 '2 

1 '2 
5 '6 

-1.2 
1 '9 

-4.5 
-18'4 
-143 
-10.3 
- 26 '0 
-3.1 

-1% 

-- 

__ 
-2.2 
-4.4 
5 '8 
17'2 
5 '6 
10.7 
7 '7 

17'7 
7.7 

-2.7 
-13.5 
-7'5 
- 10 '3 
-19.2 
- 17 '7 
-6 '2 
-11 '3 

4 '0 
4 'G 

-2.2 
-4.3 

-17.2 
6.3 
3.6 
0 '6 
4.6 

-1.3 
- 13 2 
-20.2 - 10 '8 
-26.0 

-3.2 
-- 
- 

1 
2 
3 
4 
5 
8 
7 
R 
9 
13 
11 
11 
13 
1 .L 
15 
16 
I: 
IS 
19 
20 
31 
2!3 
2:: 
? I  
2.5 
26 
27 
28 
23 
30 
31 

0 '4 
-3.2 
5.3 
6 '9 
7 3 

-3.3 
13 23 
16.7 
9.7 

-1.4 
-1.3 
-11.3 
-11.3 
-24.9 
-8.2 
-9.1 
-20.2 
0 '4 
9 -8 

-0.3 
-5 '3 - 10.3 
-15'2 

5 '6 
-1.4 
1 .7 

-2.2 - 19 'a 
-12-3 
-22-9 
- 19 *2 

-4.3 
-- - 

IN 0 '.i 
iv 0'5 
h l m  0 
Whirlwind3 
3aIn1 0 
SE 1 
SSE 0': 
hlnl  0 
NE 1 
3 1 
Calm 0 
N 0'. 

Calm u 
Calm 0 
Cnlm 0 
Calm 0 
Calm 0 
ESE 6 
S b y E  3 
ESE ,I 
h' 1 
RNE 1 
ESE 1 
NE 0' 
Cnlm 0 

RSE 4 
Callll IJ 

SSE 0 
Cnlm I )  

L'nlni 0 
Cnlrn 0 

0 
--- 

0% I 0'2 
- 6 3  0.1 

5.8 
9.7 
6.8, 
1.6 
14 '2 
16 ?3 
8 .7 

-1'4 
-11-3 
-11.3 
-11.3 
-25.4 
-11'1 
-8.3 
-17 '3 
3 '8 
9 '7 

-1 '3 
-5'8 
-12'2 
-2'4 
5 '6 

- 2.7 
2 .7 

-3.1 
-17 .2 
-142 
-21.1 

U '2 
0 YJ 

0 '0 
0.4 
0 '1 
6 '4 
0 '2 
0 '9 
0.1 
0 '1 
(1.1 
0 '5 
0 '1 
0 '1 
0'9 

0 '0 
0 '5 
0 '0 
0.1 
0'1 
U ' i  

0 '0 

6 -U 
I.! '0 
0.0 
0 *2 
0 '2  
U '3 

11.2 j I '  1 '  
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CLOUD OBSERVATIONS (see p. 48). 

7 P.Y. 
I 

3 P.Y. 1 5 r.31. 

:: Str. 1 

cir.-s., Str. 4 1 cir..s., Str. 2 1 Cir.-s., St-. :i ' Cir.-s , ~ t r .  8 
Str. 2 1 Str. 
Kim. 10 1 0 I h i i i i .  10 Nini. 10 Nim 
Nim. 10 Niiu: IO 1 Niin. 111 I Nim. I 4 
Rim. I O  , Kim. 10 xiin. 10 I Him. IO 

1 I Cir. 1 
1 

Cir. 

i I P.Y. 
---- -/-- ___-- 

I s.t.r. ' 

2 

2 

Str. 0 

- 
DAY. -_ 

1 
2 
3 
4 
5 
6 
i 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 

21 
28 
20 
30 
31 

11 A X .  
____- 
Cir.-s., Str. 7 
Str. 3 
Kim. IG 
Nim. 10 
Rim. 3 
Cir. 1 
Kim. 10 
Cir.-s., Str. 5 
Str., Nim. 10 
Kim. 9 
Nim. <, 
Xiin. 1u 
Cir.-s., Str. i 
Cir.-s., Etr. 4 
Cir.-s., Str. 3 
Kim. 10 

A'ini., Str. 7 
Sim., Str. 10 
Rim. 10 
Nim. 10 
Nlm. 10 
Nim. 9 

Str., Cir.-s. 5 
Kim. 10 

n P.31. 

--- 
Str. 
Str. 
Xim. I( 
Nim. I 
Nini. I( 
air. 1 
Str. IC 
Cir.-s.,str. I( 
Str., Nirn. IC 
Kim. 1 
Nim. i 
C1r.-s., Str, G 

Cir.-s., Str. 2 
Cir.-s,, Str. 9 

Cir.-s. 1 

Nim. 1 
Nini, Str. 10 
Drift 10 
Nim. I O  
Nirn. 10 
Niiii. 10 
3tr., Cir.-s. 2 
Nim. 10 
Tim. I 0  
Drift 10 

:ir -&.Jim. IO 
Xr.-s.,Kim. 'I 
jtr., Cir.-s. 6 
$tr., Cir. 2 
3r. 1 

0 

6 .a 

- --- 

0 A.Y. --_ 
Cir.-s., Str. 10 
Str. 3 
Nim. 10 
Nim. 10 

Nim. 10 
Str., Cir. I 
Nim. 10 
Nim. 4 

Cir.-s.,Str. 10 
Nirn. 10 
Nim. 10 
Xim. 10 
Cir.-s., Str. 9 
Cir.-s., Str. 7 
Cir.-s.,Str. 8 
Niin. 10 

Cir.-s 6 
Kim., Str. 10 
Nim. IU 
Nim. IO 
Niin, 10 
Nini. 1 
Str., Cir.-s : 
Nim. lo 
Nim. 10 Nim. 9 

Uenn. - 
451. and W I N D  DIRECTION AND FORCE (see - 

N E A X  
~ _- 

ElL+? 
2 

-I.( 
-5 '4 
5 '( 

13.: 
(i '2  

I l ' i  
13 '7  
6 '6 

-3 . i  
-12.; 
- 9 . i  
-13'6 
-1s '9 
- 12 '4 
-9.0 

-12.4 
4 '1 
s '8 
0 '1 

-4 '5  
-16'2 
-4'8 

2 'i 
0'.1 
1 'i 
-.I '8 

-18'1 
-19'1 
-21.3 
- 1 S ' i  

.~ 

.- .- 
1 1  

5 r.x. 1 P.X. 9 P.Y.  

T~...,~~.. j w ~ ~ ~ .  TKXP, WI\IJ. 

Callli 0 
Cnlm 0 
Cnlm 0 

1CSE 10 
Cnlin 0 
SE 0 '3  
Cninr o 
Cnlin (I 

SE 1 
Cnlm o 
Cnlm I) 

mv 0'5 
W IO 'j 

CIltlll 0 
Cnlm 0 
Calm 0 
SE 0 ' 5  
B,sE 10 
SSE 3 
ESE 6 
N b y E  0'3 
Cnlm 0 
Cnlm 0 
Calm 0 
BSE 1u 
EEE 
Calm 0 
Cnlrii 0 . 
Cnlru (I 

S 0'; 
Cnlin 0 --- 

1 'd 

w 

-3.3 
-6'8 

6 -7 
16.2 
5 '9 

14 '0 
10 2 
11 .7 
6 '9 

-7.3 
-12.6 
-8'3 

-13.3 
-15.3 - 15 '0 
-5.9 
-9.8 

5 '6 
6 '9 

-0.9 
-3.3 - 17 '2 

4 '6 
2 '6 
1 '6 
2 '9 

-8 '3 - 15 '2 
- 2 . 0  
-10.3 
-24.1 

-3'3 
-- - 

- 
0 '2 
0'1 
0 .a 
0 '2 
0 '0 
1 '3 
0 '0 
0 '.I 
0 '2  
0 '1 
0 '1 
0 '1 
0 '1 
0 '2 
0 '2 
0'1 
0 '1 
0 '0 
1 '4 
0 '0 
0 '1 
0 '2 
0 ' 5  
0 '0 
0 '0 
0 '1 
0 '1 
0 ' I  
0 '3 
0'1 
0 '4 

-2.7 
-9.8 
G .7 

20.3 
4.3 

11.7 
8.7 

11.1 
6.7 

-5.3 
-13.1 
-10.5 
-16 '7 

0 2  
0 'I 
6 '0 
u '4 
0 '0 
1 '2 

0 '0 
0 '2 
0 '9 
0 '4 
0 '1 
iI .1 
0 '2 

-16.8 , 0 2 
-14.0 0'2 
-7.3 1 0.1 
-6.6 I 0.5 
7.5 i 0.0 
7.6 I 1'8 

-0% ' 0.0 
- 3 . 3 '  0'1 

-20.2 ' 0.2 
5.1 (1.2 

2 %  0.6 
1.9 0.3 

-7.1 0.1 
-14'7 0.2 
-26% 0.4 
-16.7 4 0.2 

0.8 , 0'0 

-22.1 ' 0.3 

0'2 -3's - 
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BAROMETER READINGS (see p. &). - 
5 P.31. 

- 
I I'.Y. 

- 
9 P.Y. 

- 
!I P.X. RFMARKS. 

-__I_ __- - - _._ - - 
Aurorp 3n N and NE, from 8 p. 
Brilliant anmra from 5.30 p. 
Xagnlflcent aurora from 10 p. 
E k i n t  aurora in N and E, 8 p. 

Aurora in N and NE, 9 p. 
Tnpour cloud in N, 9 n. Opcii sntcr inclientnl. 

Faint aimra in WSW, i p. 

Snow, 9 8. Snow nearly 1 in. ilccp, wry light, 11 n.  Smv, 3 p. nnd i p. 
Snow, 9 8. Snow 58 ins. deep. 11 a. Stopped siioning, 1 p. 
Faint aurora in S nnfl SlV, 1 n. .Inlorn sliatcliing from ESE-\YSW, very sloir morcrnent, not stmng, I~esins eonrcrgilig tonnrdq zenith, 5 8. 

't;now, 3 a. [Snow drift, 3 p.-7 p. 

Snov-, 3 a. Snow drift, 9 n. Attempt mndc to iwd off tbcrinonleteis. Impos~ilJe, too dangeioo\. Blowing ~ i t h  nppnlling force, quito 100 
[miles an hour. Fnint aurora near zenith, 6 a. and i n. \Viiiql vnrinldc in foire, 11 p. 

Light snow, 3 p. rind 5 p. Stopped snoaing. i 11. 

Lunar carom, 11 p.. tio mclius. 
Fnint niirora in zenith, 7 n. 1Ionr frost, 5 p.-9 p. l';qmtr clon4 in W, 11 p. 
Hoar frost, 3 a. Yist,y, 9 a, 
Lunar corona, 1 a., io rndins. Sqonlls of foiec. i ,  3 21. Liinnr ~ ~ w o i i a ,  5 p. 

Sqnnlls from ESE, nt intervnls, 1 n. Snow clrift. 3n .  

IIonr fiost, 9 p. 

[ I 3  Uhrc horiron. 9 p. Snow, 78.  S h n g  aurom XW-S 5 p. Anrom near zciiitli, 11 1). 
Fnint nur. ICNW, 18. Bright nor. SE-N\', 3 a. Lnnnr coroiiit, i ii. 
Faint our. NE, 3 a.; in h'\\'.,5 n. Mngiiiiicent BOY. iiem miiith, nind d m w  Cnpe Xdnre, 9 a. E'iiic 8111'. letween i p. and 9 p. 

Ftiint aur. XE an11 l iSE.5 p.; in SSE, i p. Anr. nrc h' nwl NNE. 

28.811 

38 'S i5  

AIR TEMPERATURE, DEPRESSION OF WET BULB, 

TK\Il'. \vVrzo. 
.~ 

11'1 , Calm - 
- 
- - 
- 
- 
- 
- - 
- 
- - 
-4'6 
-7'7 

-12.4 

-1'4 
-0'1 
- 16 '2 

9.2 - 14.4 
-16'5 

-1'4 
- 15 '8 
-6'6 
- 10 '6 
- 12 '1 
-11.3 
- 19 '0 
-24 '1 

- 

-- - -- 
-9.7 - 

- 15 4 
-10.8 
-31.0 
-31.8 
- 15.7 
-25.0 
-27.5 
-29.2 
-25.8 
-15.2 

7.7 
10'6 

-3.1 
-8.4 

-3.s 
- 2 4  

2.6 
- 18 '2 

9.2 
-15.4 
-20.2 
-5.3 

-22.1 
-7.9 

- 

~ a 1 1 1 1  11 

3 I I '.i 

3 I I 3 
E Il',-, 

Cnlni 11 

SI\' 0 '3  
s ll..i 

S\V (1 ' 5  
SE 11.3 

S I)..? 

Calm I) 

E m  2 

Cilllll I1 

s O'.j 

ESE 9-10 

131s' 10 
d I.: 
SE I' '.j 

S W  Il..i 

].:SI? l i  

SJE 0': 

Calm 11 

XSE 1 

c ' i l l l l l  11 

C,Illll 0 

\YS\\' I t '>  

S 0 '.i 

ES1; I; 
Cnln1 I' 

Cnlm 0 
Cnlln 11 

Caln, II 

d I< 0 'I, 
~ ' n l l i l  0 

Cnliii 11 

S3lF 1 
ESE :i 

CRll l l  0 
ESll 9-111 

ESE n 
SI3 -1 '-5 
SE 1 

SI3 11'2 

- 12.6 
-14'0 
-31.3 
-5.3 
-14'2 
-21 '1 
-26.0 
-30.2 
-21 '1 
-19.2 

9.4 
9 '4 
4.8 

-12.3 

-2.4 
0.1 

. 2.9 
- 13 2 
-6 '4 

-162 
-9.3 
-8.2 
-16.1 
-14.2 
-6'3 
- 11.3 
- 15 '7 
-23.1 
- 18 '1 

- 

-- 
-11 '9 

-9 '9 
-- 

-15'2 0 2  
-12'3 0'1 
-32'0 0 5  

Cnlm 
Cnlm 
ESE 
Calm 
Calm 
Cnlm 
SI3 
Calm 
Calm 
Calm 
SSE 
ESE 
Calm 
ESE 
ESE 
SI3 
SE 
Cnlm 
ESE 
s\v 
Calm 
Calm 
SE 
Cnlin 
SE 
Culm 
Calm 
Calm 
Chlni 

- 
- - 
- 
- 
- 
- 
- 
- 

Cllllll 0 

NW 1 
C R l l l l  0 
ESE 11-I? 
USE: 3 
SSE 3 
ESE 0'; 
ESE :I 
Calm 11 
S l l . ,  

ESE .I 
Calm 11 

ESE i 
SE ' ;I 
sw 0' 

-72 
-15.2 
-23.1 
-27 '1 
-27.7 
-21 '4 
-15'4 

8.7 
10.5 
o .a 

-11.3 

-4.3 
0 '6 
2 '8 

-15'9 
-2.2 

- 

- 
- 
- 
0 '2 
0 '2 
0'1 
- 
0 '0 
0 '9 

0 '2 
1 ' 5  

0 '2  
0 2 
0 '8 
0 *2 
0 '1 
0 '1 
0'1 
U ' 1  
0 '2 
0'1 -- - - 
1) 3 - 

- 
- 
- 

Calm o 
N\V 0': 
NE - 9 'E 

ESE 10-11 
SE 5 
SE 5 .: 
Calm I) 

ESE 1; 

N 0.: 

Cnlm 0 
SE 3 
Calm 0 
ESE F, 
Y E  1 

S 0'; 
Calni (I 

CIIIIII (I 

Callll I1 _ _  - - 
.> . 

- 
- 
0 '5 

-7'0 
-15'2 

0.6 
-1'1 

-13'4 
-0'4 

-12'0 
-14'4 
-9'0 

- 

-"" I u* 

-21.3 , 0 . 3  
-11.5 0'1 
-7.0 , 11.1 

-11.3 , 0.2 
-13.9 11'2 -.- I 

3Ienn 
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DAY. 

1 
2 
3 
4 
6 
0 
7 
8 
9 
10 
11 

18 
14 
15 
16 
17 
1 R  
19 
20 

-- 

l a  

ai  
22 
23 
3.1 
2.5 
26 
a7 
a8 
29 
30 

- 
- 

Mom (18 days). 7 '0 

CLOUD OBSERVATI N S  (see pa 

3 r x .  

Cir.-s. 10 
StF. 5 

0 
Str., Cil..-S. 9 
Str., Cir.-s. 6 
Str., Cii..-s. 3 
Str. 2 

0 
0 

Cir.-s. a 
Nim. 10 
Nini. 10 
Nim. 7 
Nim. 11) 
Drift 10 
Drift 10 
Str. 10 
Sti-., Cir.-s. 10 

str. 8 
Str. 10 
Cil.., Str. 2 
str. 9 
cir.-s., Sir. 7 
str. 6 
Cir.-s., Str. a 
Cir.-s., Str. i n  
Str. 9 
Cir.-s. 1 

Sir. 3 
Str. 3 

---- 

- 

- 
- 

'e 48). 

6 P.N. -- 
cir.-s. E 
Sir. 1 

0 
Str., Cir.-s. 7 
Str., Cir.-s. 1 
Str., Cir.-s. 2 
Str. 3 

0 
0 

Cir.-s. 3 
Nim. 10 
Nim. IO 
Nim. 6 
Nim. 0 
Drift, 10 
Drift 10 

Sir., Cir.-s. 5 
Str., Cir.-s. IO 
Str. 8 
Str. i n  
Str. 1 
9tr. 10 
Cir.-s., Sir. 8 

Str. 8 
Eir.-%., Str. 5 
2ir.-s., Sir. IO 
3tr. 9 
Eir.-s, 1 
Sir. 1 
Sir. 1 

- 

- - 

- 
3 A N .  --- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Nim. 9 
Nim. 10 
Nim. 10 
Drift, 10 
Drift 10 
Str., Civ.-s. 10 
Cir. 1 

Cir.-s., Sir. 2 
0 

Str. 10 
cir.-s., sty. 4 
Cir.-s., Sir. 4 
cir*-s., Str. 10 
Sir. 10 
Sir. 9 
Cir.-s., Sir. 3 
Str. 1 

Str. 9 

- 

--- - -- 
0 '8 

- 
DAY. 

1 
a 
3 
4 
6 
6 

7 
8 
9 

10 
11 

13 

14 
15 
16 
17 
18 
19 
20 

28 
23 
24 
25 
26 

28 
29 
so 

oonth) 

-- 

l a  

\ 

27 

- 

6 A X .  
--- - 

- 
- 
- - 
- 
- 
- 
- 
- 
- 
- 

Nim. a 
Nim. 10 
Nim. 10 
Drift 10 
Str. 5 
Str,-Cir,+. 10 

Cir. 1 
Str. 10 

0 
0 

Sir. 10 
Cir,-s,, Str. IO 
Cir.-s., Str. 1 
Cir.-s., Str. 10 
Str. 10 
Str. 10 
Cir.-s., Str. 7 - 0 

- 
- 

--- - --- 
G '4 

7 A.M. --- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

NiJn. 4 
Nini. 10 
Nim. 10 
Drift 10 
Str. 6 
Str., Cir.-s. 10 
Cir. 1 
Str. 10 
CiP.-S., s t r .  4 

0 
Str. 10 
cir.-s., sir. a 
Cir,-s,, Str. 1 
cir.-s., Str. 10 
3tr. 10 
Nim. 10 
Cir.-s., Str. 7 

0 

- 

- 
---- - 

9 A.M. --- 
Cii.., Str. 10 
Cir..-s. 9 

0 
Str., Cir.-s. 3 
Str., Cir.-s. 10 
Str., Cir.-s. a 

0 
0 

Str. 3 
Nim. 10 
Nim. 10 
Nim. 5 
Nim. 10 
Drift 10 
Drift 10 
si 1.. 1 

St?., Cir.-a. 9 
Cir. 9 
Str. 10 
Cir., Slr. '1 
Str. 4 
Sir. 10 
Cir.-s., Str. 2 
Cir,-s., Str. 4 
Cir.-s., Str. 10 
Str. 9 
Nim. 8 

Str. 5 

- 

Str. a - 
- 

cir*-s., Str. 7 

a -4 
--- 
-- 

7 '3 

11 A.M. --- 
Cir., Str. I( 
CIr.-s. 1( 
Cir.-s. 1 
SLr., Cir.-s. B 
Str., Cir.-s. IC 
Str., Cir.-s. E 
Str. f 

0 
0 

Cir.-s. 3 
Nim. 10 
Nim. 10 
Nim. 9 
Nim. 10 
Drift. 10 
Drift 10 
Str. 8 
Str., Cir.-s. 10 
StY. 8 
st 1'. 10 
Cir., Str. 0 
SLa 3 
Cir.-s., Str. 9 
Cir.-s., Str. 4 
Cir,-s., Str. 5 
cir*-s., Str. 10 
Str. 9 
Nim. 9 
Cir.-s., Str. 7 
Str. 9 

- 
- 

1 r.m 

Cir.-s. 10 
Cir.-n. !I 
Cir.-s. 1 
Str., cir.-s. 8 
Str., Cir.-s. 9 
Str., Cir.-s. 4 
Str. 8 

0 
0 

Cir.-s. G 
Nim. 10 
Nlm. 0 
Nim. 0 
Nim. 10 
Drift 10 
Drift 10 
Str. 8 
Str., Cir.-s. 10 
Str. 9 
Sir. 10 
Cir., Str. 4 
Str. 8 
Cir.-s., Sir. 10 
St,r. 8 
Cir.-s., Str. 4 
Cir.-s., Str. 10 
Str. 9 
Cir.-s. 1 
Str., Cii-.-~, 4 
Str. 2 

--_I 

- 
- 

9 r.m 

Cir.-s. 2 
Str., Cir.-s. 5 

0 

Str., Cir.-s. 1 

0 

--- 

- 
Str., Cir.-s. 1 

- 
Str. a 

0 
0 

Cir.-s. 3 
Nim. 10 
Nim. 10 
h'im. 0 

Nim. 9 
Drift 10 
Drift 10 
Str., Cir.-s. 4 
Str., Cii..-s. 5 
Str. 9 
Str. 10 
Str. 2 
Btr. 10 
Cir.-s., Str. 4 
Str. 8 
Cir.-s., Str. 10 
Str. 10 
Str. 7 
Cir.-s. 1 
3tr. 1 
Uisty 3 

- 
- 

-- 
6 -2 --- 
6 .a 

11 r x .  
_I-- - 

- 
__ 
- 
-- 
- 
- 
- 
- 
- 
- 

Nim. lfl 
Nim. 8 
Nim. 10 
Drift, Drift  10 10 

Str., Cir..?. 'I 
Rtr., Cir.-s. 3 

Cir.-%, Slr. i 
Str. a 
str. 8 
Cir.-s., Str. 5 
Str. 8 
Cir.-s., Sir. 7 
Sir. 10 
btr. 8 
Cir.-s. 1 
str. 1 
Misty 2 

stL fl 

-- - -- 
6 'I 

1 A.N.  --- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Nim. 4 
Nim. i n  
Nini. 10 
Drift, 10 
Drift 10 
str., c1r.-s. 10 
cir. a 
Sir. 10 
Cir,-s., Str. 5 - 0 
Str. 9 
CiI*..S., Str. 0 
Dir.-s., Stx. 6 
Dir.-s., Str. 10 
3tr. 10 
3tr. 10 
Uir,-s., Str. 4 
3tr. 1 

Cir.-a. IO 
Str., Cir,-s, I 

0 
Str., Cir.-s. 2 
Str., Cir.-s. 1 
Str., Cir.-s. 1 
Sty. 3 

0 
Str. 1 
Cir.-s. 0 
Nim. 10 
Nim. 10 
Nini. 8 
Nim. 7 
Drift, 10 
Drift 10 

- 

- 

str., cir.-s. 4 
Str., cir.-s. 7 
st r. 9 
Sir. 10 
Str. 9 

str. 10 
Cir.-s., Str. 7 
Sf r. a 
cir.-s., Str. 9 
Str. 10 
str. 8 
Cir.-s. 1 
Sir. 1 
str. ' 4 

--I-- - ~ Yeun (Wlll 7 '3 G -1 

7 '1 
--- 

8 *l - 1 Nenn (18 dnys). 

and WIND DIRECTION AND FORCE (see p. 45). 

7 P.N. 9 P.M. 3 ram 6 r.x. NEAAV. ESTREZIIES. 
DAY. 

WIND. Tsw. TEnrr. WIND. WIND. TEMP. WIND. 

Calm 0 
Calm 0 
Calm 0 

Cnlm 0 
sw 0'6 
Calm 0 
Calm 0 
Cnlm 0 
Calm 0 
Calm 0 
Calm 0 
W 1 
ESE 1'5 
SUE 0 %  
E61 11 
ESE 7 
s 1)y E 3 %  
Cnlm (I 

sw 11.5 

NE 1 
Cnlni 0 

Calm 0 
Cnlin 0 
Cnlm n 
N 0 '5  
SE 0 '5  
Calm n 
Calm 0 
Calm 0 
Cnlm 0 --_ _- 

0'0 

Tsnir. 

-10.3 
-13.3 
-33.9 
-9.6 
-11.1 
- 25.1 
-24 -1 
-23.1 
-23'6 
-13.2 

9.7 
8 '9 
4.1 

-19'2 

0 '1 
-3 .2 
4 .o 

-15'0 
-1.3 
-132 
-11.0 
-9.7 
-18'1 
-16.0 
-4'8 
-8.5 

-20.2 
-21.1 
-31 '0 

-122 

- 10 '8 

- 

-- 

- 

MIN. 

-a7 3 
- 1 6 9  
-81.5 

-96'4 
-30'9 
-2G '8 
-29'3 
-30'0 
-31'0 
-%'8 
-19-5 

7 '9 
-5'6 
-8.5 
-20'1 
-5.0 

-2 '3  
-4 '8  
-18'3 
- 19 '4 
-17'5 
-21 '8 
-a3 
-22'4 
-ai '5  
- 10 '4 

-16.5 
- 14 '7 
-aa.i 
--- 
- 19 '3 

- - 

NAX. - 
-6'1 
-10'0 
--28'6 
-4'2 

-14'9 

-22 '5 
- 14 '7 

R 9 7  

13 '9 
10.0 

0 '9 
- 6 4  
-0'7 
3 ' 5  
2 '9 
5 '0 

l i ' 4  
2 ?I 

- 7 . 7  
-0'7 
-5'0 

-1 '7 
- G . 1  

-7 .a 

-ai '7 

-a-6 
-3.1 
-13.9 
-18'1 

-4 '8  
--- 

WIXD. 
- 

0 '4 
o +a 
0 '7 
0 ' 5  

0 '5 

0 '5  
0 '4 
0 '1  

0 '0 
1'1 
0 '2 

o *a 

n '3 

n '0 

- 
0 '0 
o .n 
n YI 
0 *2 
0 '7 
0 '1 
2 '1 
0 '1 
0 '2 
o 'a  
0 '6 
0 '1 
0 '3 
0 '3 
0 '6 

0 '4 
- 

_ -  
-12.3 
-14'2 
- 34 4 
-11.3 
- 13 '4 
-23.1 
-25.7 
-31 '0 - 22 '4 
-11.2 

9 .7 
8 *7 
4 *6 

- 13 5! 

-1 *2 
0 '9 
2 +5 

- 15 '3 
-4.3 
-17'2 
-10.1 
-8'3 - 19 '8 
-13.6 
-5.2 
-9'0 
-17.7 
-23.3 
-28'9 

-124 

-10.5 

- 

-- 
_. - - - 

Calm 0 
Calm 0 
S 0 '6 
Calm n 
S3E 0'6 
S n 'R 
Cnlm 0 
Calm 0 
Galin 0 
S b y W  0.5 
Calm 0 
Cnlm 0 
ESE 6 
SSE 0'5 

ESP 11 
ESE 9 
SE 5 
ESE 5 
S 0 ' 5  
ESE 3 
wsw 0'5 
Cnlm 0 
Calm 0 
Calm 0 
Oalm 0 
SE 2 
Calm 0 
Calm 0 
Calm 0 
Calm 0 -- 

1 TI -- 
2 '3 

0 
0 
0 
0 
0 
0 ' 5  
0 
0 
0 
0 
0 

n '5 

n 
4 

11 
9 '6 
4 
2 
0 
3 
0 

0 
n 
0 
0 
1 ' 5  

0 
0 
0 
0 

-5.3 
- 16 '2 
-34 4 
-14.2 
- 19 '7 
-24.1 
-25.4 
-30.0 
-26 '0 
-9.7 
13.7 
5 '9 
0 '0 

-16.2 

-0.1 
-2.4 
-2'4 
-10'4 
-3.3 

-12.8 
-6.3 
-11.4 
-17'4 
-14.2 
-2.5 
-9.9 
-21.1 
-23.3 
-28.7 

-12.1 

-10.1 

- 

-- 
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Faint aurora in N, 1 a, in N and NW, 3 a. Vapour cloud in N, 1 to 5 p. Faiut aurora E-SW, i p. Brilliaut aurora BE-NW (mauve colour), 
Faint aurora N, 1 a. Sliglit snow, 5 p and 11 p. 
Slight snow, 7 a to 1 p. Light variable airs, 3 p. 
Bqually, 3 a to 7 a. Aurora in zenith, 5 a. Snow squalls, 9 a. Snow, 3 p. 
Snow, 3 a. Squalls of force, 7, at intervals, 9 a. 
Faiiit aurora in SE, 3a; in NNW, 5 a. Deuse vapour cloud in 0 a. Heavy screwing of ice pack on shore, 5 p. Sliylit moa,  0 p. 

[of force 7 a t  intervals. 7 p. Nisty, 11 13. Deposit of hard ice crystals, 5 p to 11 p. 
Mist, stars visible through it, 1 a. Aurora E-W, 1 R. Brilliant nurcra in Northerusky, 5 8 .  Vapour cloud near lioii~ou. N & NE,Qa. Squalls 
Faint aurora near zenith, 3 a; in N, 5 to 7 a. Aurora in N, 11 p. [iu NNW, 11 p. 
Faint aurora SSE through zenith to NNW, I a ;  in SSE and zenith, 3 a. Auroia arc in N & NE 10' fib6ve horizon, 6 a. Faint auroraln N, 7 p. ; 
Faint aurora NNW, 1 a ;  111 NNW and zenith, 3 a ;  in N, 5 a;  111 h'W and W, 7 a. Densc bank of vapour cloud in N, 11 a. Aurora arc in N, 

15" above horiron, 7 . Faint aurora in N, 11 p. 
Faint aur.N-E, 1 a ;  NII-NE, 3a. Sliglit snow, 5n. Vcrylittle Nim. 1 p. Aurora 81-NW moving slowly southanrds lat.mot fair1 mpld, [6 p. Diffusrd aur.'light iu N B N%', 11 p. 
Brilliant aurornabove Cape Adare (NE), 1 a. Very fine aurora ESE through zeuitll to WNW, 9 P 
Diffused aurorn in E & N, 3 a. ESE-NW, 5 a-7 a. Nisty, 0 a. 
h i n t  auroraESE and zenith, 3 a to 5 a. auady glow in  Western Iioriron, 1 p. Great noise from ice p~essure E of Cape Adare, 11 P. 
Faiut aurora in E, 3 a. 
Snow drift, 1 a-11 a. 
Snow drift, 1 a. Heavy inow drift, 3 a. Snow, 11 a. Windvarying in folce, 1 p. Lull at insttint of obcrv. IIeavy squallswith snow drift , i  p. 
Snow drift, 3 a. Uenvy gusts, 7 a. 

Faint aurora SE by E, 3 a. Summit of Cape Adnre cuveloped in mist fiom (I p. 
Summit of Cape Adare euvcloped in mist, 1 a. Misty, 3 to 5 a-5 p. 
Snow, 1 a. 
Deposit of fine liard :ce crystals, 1 a. Nisty, 3 p. 
Nisty, i a. Deposit of fine hard ice crystals, 5 a. tiligld mist; faiut auror.1 t1ear LCIIiLh, 5 p. tiquallb of force 4, wilh Suow dllfl,  U 11. 
Faint aurorn near zenith, 6 a. Siiow drift, 5 p. 
IIenvy BUOW drift during squalls, 5 a. Faint a11pom NNE, 5 p. 
Sliglit snow, 6 a and 9 p. 
Upper limb of sun visible 11 a. Aurora I n  E, 7 p. 
Snow. 5 a to  9 a. Diffused aurora N and NE, 9 p. 
Snow drift, 5 a to 11 a. Faht aurora in N, 11 p. 

[9 P. 

Slight suow, 11 a. Squall from SE force 4,1130 a. 
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-2.8 
-11'2 
-29 'I 
-36'8 
-21 '1 
-4.1 
-1 '2 

-15'8 
-19'1 
-14'1 

8 '4 
15 '1 
17 '9 
8.2 

-6.6 
-10'3 
-10.9 
-34 .I 
-28.0 
-8.3 

-16.2 
-12.5 
-12.4 
- 12 '1 

5 *1 

-9.1 
-- 
- 

Calm 
Calm 
SW 
Calm 
ESE 
NNW 
ESE 
Calm 
Calm 
5 
Calm 
Culm 
SE 
Calm 
Calm 
SE 
SSE 
513 
SSE 
ESE 
Calnl 
Calm 
5 
C'flllll 

Calm 
N 
CUllU 
Calm 
Calm 
Calm 

1 
0 
0 '5 
0 

8 
1 
2 '3 
0 
0 
0 '5 
0 
0 
a 
0 
0 
0 '5 
5 
2 
3 
2 ' 5  
0 
0 

1 '5 
0 
0 
> 

0 
0 
0 

0 

-25'1 
-6.0 
-7'3 
-0.4 
0.6 
9 .I 

-3'2 
-12.1 
- 12 '1 
- 31 '9 
-35.9 
-8'3 
-1'3 

-23.8 
-24'0 
-6'1 

8 '1 
I .4 

10'6 
18 '8 

-0.1 
-14'6 
-11 *3 
-25.6 
-23 '9  
-7.3 
-8 .3 

-14'9 
-9.3 

-16.5 
4 '6  

Xenn - -8.9 - 0'2 I I 'i 1 ' t  -Y'3 - 0 '2  - -9.5 - 0 '3 - 1 .s I '3 



FOR TIIN nmm OF JULY, 1 . ~ 3 9 .  

CLOUD OBSERVATIONS (see p. 48). 

r., 
I O  

- 
DAl-. 

- 
DAY. 

1 

2 
3 
1 
5 
ti 

-- - 

1 

8 
n 

10 
11 
13 
13 

14 
15 
16 
li 
18 
ID 
20 
21 
23 
23 
24 
25 
2% 
27 

28 
m 
30 
31 

Total. 
--- 
- 

1 A.31. 3 A X ,  -- 
str. 1 
Cir.-s., Str. 10 
Nim. 10 
Nim. 5 
Nim. 10 
Niin. 1!1 
Nini. 1 
- 0 

Nist 1 
- 0 

Cir.-s. 1 
Niin. 10 - 0 - 0 

0 
Cir.-s., Str. 0 
Drift 10 
Drift 10 
Nini. n 
st 1'. 10 
st 1'. 4 

0 
cir.-5., str. G 
- 0 

Cir.-s. 1 
Sty. 1 

0 
Str. 10 
Nilll. 10 
Nim. 10 
Str. 10 

5 .a 

- 

- 

- 

-- 

5 A.M. -- 
Sir. 
Cii-.-s., Btr. 1( 
Nim. 1C 
Niin. IC 
Nim. 1C 
Cir.-s., Str. 2 
Niiii. 6 

0 
0 
0 

Uir.-s. 1 
Niin. 10 

0 
0 
0 

Cir.-s., Str. 10 
Drift 10 
Drift 10 
Nim., Slr. 10 
Str. 10 
Str. 3 
Str. 1 
Cir.-s., Str. ti 

0 
Cir.-s. 5 
Str. 1 

0 
Niin. 10 
Niiii. 10 
Nim. 10 
Drift I0 

6 '4 

- 
- 
- 

- 
- 
- 

- 

- 

-- 

7 A.M. fl A.31. 

Cir.-s., St,r. I 
Cir.-s., Str. 1( 
Nim. 1[ 
Kim. I( 
Nim. I( 
cir.-s., Str. i 
Str. 1C 

C 
Cir.-s., Str. 4 - 0 
cir.-s. 1 
Nim. 10 

Str. 10 
Str. 10 

0 
cir.-s., s t y .  n 
DriR 10 
DrifL 10 
Kiln., 811.. 10 

st,r. D 
Str. 5 
Str. 10 
Cir.-s., Str. 4 
Cir..-s. 1 
st.r. 3 
Str. 1 

Cir.-s., Sti,. 7 
Nim. 10 
Niin. 10 
Nim. 10 

Di-ift, 10 

0 '$1 

--. 

- 

- 

-7 

11 A.M. 7 P.31. $1 P.21. 11 P.31. 5 P.31. 3 1~,31. 1 P.11. 

Cir.-s., Str. 8 
cir,-s., str. 10 
Niin. 10 
Nim. 0 
Nim. 10 
Str., Cir.-s. 5 
Str. 10 
Cir., Cir.-s. 3 
cir.-s., Str. 1 - 0 
Cir.-s. 1 
Cir.-s.,Niin. 10 
Str. 0 
s t r .  7 
Nim., Str. 3 
Kim. 10 
Nim.,Cir.-s. 10 
Niin. 10 
Kiln., Str. 9 
st r. $1 

Str. 1 

Str., Niin. 10 
cir.*s., str. G 
Cir.-s., Str. 5 
Str. 5 
Fr. Str. 2 
Cir.-s., Str. 4 
9 i m .  10 
Nim. 9 
Nini. 11) 

-- 

Cil~.-S*, Stl.. 10 

7 .2 
--- 

1 
3 
3 
4 
6 
G 
7 
8 
0 

10 
11 
12 
19 
11 
15 
IO 
17 
18 
10 
20 
31 
22 
"3 

?t 
23 
26 
27 

28 
a 
30 

31 

Noail 
-- 

- 

str. 1 
Cir.-8.. Str. 10 

Cir.-s. 4 
Cir.-a,, Str. 10 
Niin. 10 
Kim. 10 
Nim. 10 
Cir.-s., Str. 3 
Nim. li 

0 
Nint, 3 

0 
Cir.-q. 1 
Nim. 10 

0 
il 
0 

Cir.-s., Str. 10 
Drift 10 
Drift 10 

Niin., Slr. 10 
Stl.. 10 
Sty. 6 
Str. 10 
cir*-s., str. 5 

0 
Cir.-s. 2 
sty. 1 

0 
Nim. 10 
Nim. 10 
Kim. 10 
Drift, 10 

6 'i 

- 

- 

- 
- 
- 

-. 

- 

-- 

~~ ~ 

cir.-s., Str. € 

Cir.-s., 81,r. 1C 
Nini. 10 
Nim. 10 
Niin. 10 

Cir.-s., St,r. (i 

Stl.. 10 
Cir.-s. 1 
Cir.-s., Sty. 3 

0 
Cir.-& I 
Kim. 10 
s t r .  $1 

Str. 1 

Nilll., s tr .  3 
Nini. 10 
Drift 10 
Niin. 10 
Niin., Str. 
str. 9 
Str. 5 
Str. I 

Cir.-s., Str. 4 
Cir.-s., str. 5 
3tr. a 

0 
Gir.-s., Str. .I 
Nini. 10 
Nim. IO 
Xiin. 1u 
Drift 10 

ti '11 

- 

- 

-- 

Cir.-s., Str. 8 
Niin. 10 
Xiin. 10 

Nim. 8 
Niiii. 1U 

Str., Cir.-s. 8 
Sty. 7 

Cir..8., Sly .  2 
0 

Cir.-s. 2 
Niin. 10 

Str. 1 
st r. ti 
Str., Cir.-s. 7 
Nim. 10 
Niin.,Cir.+. 10 

Kiln. 10 
PTinl., str. 10 
Slr. 10 

Str. 0 
str., Nilll. 10 

Cir.-s., Str. 5 
Nist. 10 
Sir. 7 
Fr. Sty.  3 
3r.-5,, Str. 3 
Nini. 10 

Niin. i 
Ni111. 8 
5ir.-s., Str. 8 

Str. n 

- 

cir.-s., Str. I0 
Niin. IO 
Nim. 10 
Nini. 6 
Niin. 10 
Str., Cir.-s. 0 
Nim. 10 
SI r. 4 
Cir.-s,, Str. 1 
cir.-s. 1 
Cir.-s. 3 
Cir.-Y., Nh. 8 
Stl.. 1 

0 
str., Oir.-s. ti 
Niin. 10 

Nim, $1 

Niin. I0 
Nini., S t y .  0 
Sty. 0 
Str. 8 
Nim. 10 
Cir.-s., Str. 8 
Str. 1 
S t y .  1 

DriIt 10 
Cir.-s., Str. 1 
Nim. U 
Nim. '7 
Nim. 3 
Cii*.-s,, Str. 4 

G 5 

- 

-- 

Cir.-s., Str. 4 
Nim. 10 
Sim.  10 
Kim. 5 
Nini. 10 
MI., Cii..-s. II 
Nim. 10 
Str. 5 
Ci r.. b., Str. 1 
Cir.-a. 1 

0 
Nini. 9 
Str. 1 

0 
Str., Cir.-s. 7 
Nini. 10 
Cir.-s. 8 
Niin. 1(1 
Cir.-s., Str. 8 
Str. I 

Cir.-b., Str. ( I  

Nim. 10 
Cir.-s,, Sty. 3 
str. 1 
Str. 2 
Dri EL 9 
2ir.-s., Str. 1 
Niin. ti 
Nini. 4 

0 
3ii.-s., Slr. 3 

5 '5 

- 

- 

- 
---- 

Cir.-s., SLr. 1( 

Riin. 1I 
Nilll. IC 
Nim. 10 
Niin. 1 6  

Nirn. 1!1 
Nim. 1u 
Str. 3 
Cir.-s., Slr. 1 

Cir.-s. > 
0 

Fr. Xiin. 2 - 0 
0 

Str., Cir.-s. 3 
Niiii. 10 
Uir.-s. 10 
Nim. 10 
str. 10 
Str. 4 
Cii*.-s., Str. 9 
Nim. 10 
Cir.-s., 611. 1 
8tr. * 2  
Str. 2 
Drift, I 
Str. I 

h'illl. V 
m n .  3 
Hum 0 
Niin, 3 

6 ' 5  

- 
- 

-- 

Cir.-s., Str. ! 
Kim. l r  
Nini. 1( 
Niin. 11 
Nini. I( 
Nini. It 
Niin. 
Niat 1 
Cir.-s., Str. I 

u 
i 
(1 

(1 - 0 

Cir.-s. 2 
Niin. 1u 
Cir.-s. 10 
h'im. 1 

Str. 10 
StF. P 
Cir.-s,, Str. 0 
Him. 10 

0 
Cir.-s , Str. 4 
Str. 2 
Drift 1 
Str. 10 
Nim, (1 

Nini. 10 

Str. 10 
Niin. 3 

j .9 

- 
- 
- 
- 

- 

Nim. 
Nim. 
Nim. 
Nim. 
Nim. 

Mist 

Cir.-s. 

Nibt. 

- 
Cir.-R. 

_- 
- 
- 

Clr.-s. 
Drift 
Drift  
Nlm. 
str.. 
Str. 
Slr. 
Niin. 

Sty. 
Str. 

3tr. 
Niin. 
Niin. 
Btr. 

- 
- 

10 
10 
111 
10 

8 
0 
3 
0 
1 
2 
0 
0 
U 

2 
10 
10 
0 

10 
10 
10 
0 
0 

10 
1 
0 

10 
I0 
10 
10 

8 '0 

and WIND DIRECTION AND FORCE (see 45). 

3 P.M. 7 P.X. 11 P.31. 

TIEXP. \VlvlSD. TI?XP. WlSI>. 'J'I:31I'# U' lSU.  

-____ 
1 n....ll p. 

12 
-_ Nis. W I A I I ,  

Culm 0 
NW 0'5 
Cllllll 0 
WNW 0.5 
ESE 8 
ESE 0'5 
S 0 '3 
S 1 
Calm 0 
C d m  0 
S 0 '5 
Cnlln 0 
SSE 1 
C+ln1 0 
CUllIl u 
SIC (I '5 
S 3 
$SI3 2 
S B 0 
ESE :J 
Culm 0 
SEbJ s 0'5 
Cnlm 0 
SSE 0-5 
ESE 0 4  
ESE i 
Cnlm u 
Caln1 0 
CIIllll u 

NW 0.5 

1 '2 

Ctl~JIl 0 

--- - 

- 
0 '1 
0 '1 
0 '1 
0 '1 
0 *0 
0 9 
0 -2 
0 '2  
0 '5 
0 *7 
0.6 
0 '1 
0 4 
0.3 
0 '3 
0 9 
0 '0 
0 *o 
0 '7 
0 '3  
0 '1 
0 *1 
0 '1 
0 '5 
0'1 
0.1 
0 '2 
0 *1 
0 '2 
0 *I 
0 '1 

- 
0 '1 
0 'I 
0 '1 
0.1 
0 '0 
0 '9 
0 '1 
0 e 2  
0 '7 
0 'i 
0.5 
0 '1 
0 '1 
0 '3 
u .3 
0 9 
0 '0 
0'U 
0 '0 
0 -0 
u '1 
u '1 
0 'I 
0 .3 
0 -2 
U '1 

0.2 

U *I 
0 '0 

0 '2 
0 *1 

0 3 
-I - 

- 
0 '1 
0 '1 
0 '1 
0 '1 
1 '0 
0 '3 
0 '1 
0 '.I 
0 ' 5  
0'; 
0 '5 
0 '1 
0 .2 
0 2 
0 '2 
U .2 
1'1 
u '0 
0 '0 
0 .u 
0'1 

u '1 
0'1 

0 .S 
0 '1 
u 'U 

U ' 2  
u '1 
U '2 
u '1 
0 '2 

- 
0.1 
0 '1 
0.1 
0 '2  
1 *2 
0 '1 
0 '1 
0 ' 5  
0 ' 5  
0 '7 
0.5 
0 '1 
0 '3 
0 ':I 
0 3 
0 '1 
U 'ti 
0 '0 
0 '2 
0 '0 

0 '1 
U.1 
0 '2 
0 '5 
0 '(I 
0 '0 

0 ' 1  
u '1 
0 '3 

(1.1 
0 '2  

__ 
0 '1 
0.1 
0 '1 
0 '2  
1 '3 
0 '0 
0 '1 
0 ' 3  
0 4 
0 '6 
U 2 
0 '1 
0 '3 
0'1 
0 '0 
0 '0 

0 'ti 
0 'U 

u '0 
0 '0 
0 '1 
u '1 
0 '1 

. 0.5 
1 ' 5  
0 1  
0 2 
u '1 
11.;: 

0 .I 
0 '3 

- 
-11.3 
-4.2 
-8'1 
-3.3 
11 "l 
4 .5 

-5.5 
-7.5 
-32.9 
-364 
-ne2 
-5 *2 
-12.3 
-22.3 
-15.9 
-16 *2 

10.0 
16 -9 
14 -5 
6 *7 

-5.2 
-8.8 
-10'1 
-29.5 
-19.8 
-4.6 

-20.2 
-12.3 
-14.0 
-13 7 
-13.2 

-9.5 
-- - 

- 
-10'1 
-4.7 
-7'8 
-2.2 
15 *9 
-1.3 
-4.7 
-1'4 
-25'8 
-3339 - 25% 
-995 

-20% 
-22.1 
-21'2 
-7.3 
12.1 
19'1 
14.9 
3 

-5.3 
-7.3 
-14'2 
-30'8 
2 *0 

-1 2 
-25'1 
-12'3 
-20'9 
- 10 '4 
-14.2 
-8.8 
-- - 

-_ 
-8'4 
-5.3 
-7'8 
- 1 2  
16 '0 
-1.4 
-5 '2 
-4.0 
-24.1 
7 32 '3 
-17.3 
-10'3 
-21 '5 
-23.1 
-4.3 
7 '7 
13.8 
22 '0 
13.7 
4 '6 

-1'3 
-8'5 
-11% 

5 '6 
.-5'1 

- 2 0 2  
-11'4 
-21'1 
-10.5 
-14.2 

-7.2 

-31 '0 

-- 
- 

-10.3 
-5.1 
-8.3 
-4.1 
11 e1 
5 *5 

-6.3 

-30.4 
-36.5 
-27.0 
-6.3 
-4.0 

-21 *1 
-21 9 1  

-15.3 
7 e 9  
15 .G 
16 *7 
7 -2 

-6 4 
-8 '2 
-12.7 
-29.5 
-24.2 
-7.3 
-18.2 
-12.3 
-14.1 
-12.3 
-8'1 

-9.6 

- 12 .a 

CUllll 
Oaltn 
Cflllll 
Celm 
BSE 
W 
S 
Cllllll 
Cul1n 
callll 
Calm 
N 
SSE 
SSE 
CUll l l  

88 
SY 
JV 
SSP 
ESE 
Cllllll 
81.; ' 

S 
Cu11n 
Crrllll 

0 
0 
0 
0 
8 
1 
0 -9 
0 
0 
0 
0 
0.5 
0 -5 
1 

0 
0.5 
5 
1 '5 
B 
:i 
0 

0.5 
1 -3 
U 
0 

-11 '8 
-4.3 
-8.7 
-3.3 
18 -2 
5 .o 

-4.3 

-31 -0 
-34 *9 
-28 9 
-5 *3 
-17.6 
-20.4 
- 17 *2 
-16.3 

12.9 
18.2 
14 *I 
4.6 

-4 .G 
-9.2 
-15.9 
-29.2 
-11.9 
-2.0 

-20.2 
-12.3 
- 17.2 
-12'4 
-14.0 

-3.8 

Cllllll 0 
K W  0'; 
Cllllll u 
Clrlln 0 
ESIC G 
S 4 
cirllli 0 
S E ;I 
NE (I .z 
Calm 0 
Culn1 u 
E 0 .I 
Cllllll 11 

SSE 0.; 
Culn1 0 
SI3 1 
SB I 
SE Iry B 4 

SE 
BSB 4 
ESB O'.? 

SE 1 

CIllln 0 

cll1n1 0 

Whirlwind 1 
ESE 8 
Calln u 
CUlllI 0 

Culrn 11 

is!\' :I 
Cdllll 0 

-1ti.3 
-5.7 
- 3 9  

0 '3 
ti '8 

18 '5 
j.9 

- 1 '0 
- 1 '.I 

-2.1 '0 

- "8 '0 
-3'1 

3 '5 
.I 'j 

-13.0 
1 '3 
9 '8 
1.1'2 
28 '6 
111'3 

0 '3 

Calrn 
Culin 
Calm 
WNW 
ESE 
SB 
N 
S 13 
Cllllll 
Calm 
Calm 
N E  
ssx 
culm 
Clllln 
SIC 
ESE 
SE 
ESE 
BSB 
Culin 
cll1ni 
CIl1111 

CUllll 
N 
BSB 
cll1n1 

clll1nl 

c)31111 

N V  
Calm 

8% 
CUllll 

Cflllll 

Calm 
BSE 
S 
c111n1 
Culm 
Culm 
Calm 
Y 
Ctlilll 
Cl\llIl 
CUllll 
C1il11l 

USE 
ESE 
ESE 
813 
ESK 
clllln 
v 
Calm 
W\\' 
ESE 
E S P  
Clillll 

Culrn 
C'alni 
N 
Calin 

0'; 
0 
0 
0 
7 
4 
0 
0 
0 
0 
U .; 
I1 

0 
0 
U 
0 
3 
ti 
5 
2 
U 
2 
U 

(1 '5 
3 
8 
0 

0 

U 

1 
0 

\\'llirl\vintl 3 
Cllllll 0 
Cillnl 0 
Oalm U 

WNW 1 
N W  0.5 

1 '1 
--- - 0 -2 - -9.1 - 0 '3 - u '3 - 1 .I/ 1 '6 



74 RIETEOROLOGICAL OBSERVATIONS AT CAPE ADhRE. 

BAROMETER READINGS (see p. 46). 
7 

DAY. 

1' 
2' 
3' 
4* 
3* 
ti* 

7' 
8 
9 

1 0* 
11 
12. 
13. 
14* 
1 5 
16 
15 
13 
19 
:XI 

21 
22 
23 
2L 
2 j t  

26 
2i*  
28' 
L?' 

3010" 
31 

Mrnn 

-- 

--- 

- 

- 
I P.M. 

7 

'I P.M. 

t8 '785 
28 'GGO 
29 '180 

'281 
29 '101 
28 '819 
29 '088 

'0.58 
.205 
'124 

29'07R 
28 '93n 
22 '234 

"173 
'081 

m.028 
-8 104 

'8iO 

.8.X 
'823 

28 '8i 1 
29 'OM 
28 'IC18 

e920 
W O  

38'979 
29'127 
28 '981 

.a99 
23 '937 

28 ?I74 

-- 

I )  .C 

.--- 
1.)1 

- 
- 

- 
6 1.x. - 
29 '593 
28'716 
29'149 

2% 
29.115 
28 '876 
29 ' O i i  

'0.44 
'213 
'100 
'04 1 
'071 
.zm 
'4 10 
'023 

-59 .1:2 

'830 
T49 
'08 
.e3 1 

28 '9W 
?o '064 
23'9BO 

'8G3 
28 TO5 
29.015 
29'134 
28 '979 

'e5i 
28 '5.16 

28.981 

2n WJ 

- 
- 

- 
7 P.X. 

28 '581 
28%l 
29'1rfi 

*319 
29 '138 
28 9 3 4  

'093 
28 '997 
29 '218 

'096 
M'o011 
28.9il 
m '390 
2cJ $03 
28.980 
-XI .1l10 
28 'Ri8 

'e39 
'718 
*9l3 
'869 

28 '9.W 
m '048 
28.962 

W.i 
28 5'31 
20 .oi3 
29 .lot 
26 '011 

'783 
28.53: 

28 9 i O  

-- 

-- 
- 

- 
9 I'.JI. 

28 538 
28 '822 
29.105 

.328 
.li3 
.OS5 
'134 
. O S  
'218 

29 *095 
28 '902 
23 '913 
M '470 
29 287 
28.911 
20'20i 
28 '883 

'8% 
28742 
29 *w3 
28 '8.15 

'967 
'993 
917 
'568 

28.758 
29.120 
20.070 
28 '939 

28 w a  
28 '989 

-- 

- 
- 

REXARRS. 

Faint curtain of nurcra NW-SE, 5 8. Cir.-s. moving from NW, 11 a. 
Sligbt snow, 6 p. IIaey diffused aurora Nand NE, 6 p. 
Brilliant nurora in.Northcrn sky, 7 p. 
Mist rising from surfncc, 3 p. Fniut aurorn in N, 5 p.-9 p. 

[sur. in NE, 9p Diffuscd i ~ u d  of aur. in N, 4 O  high, 9 p. 
Snon drift on mm. of Capo Adarc, 1 P. Gcrg. sunset., 3 p. Brilliant nnrora, 7 p. Fninl 
Vapour bank in N, 9 8. Slight snow, 1 p. Squalls of forcc 4, and fnint. niirora in N, 9 p, 
Snow clrift,ing ocorrsionally, 6 11. 
Cir.-s. moving from NW, 11 8.and 1 p. 
Dcposit of hard ice cry&& 1 p. and 3 p. Faint aurora N nnd NE, 5 p. 
Deposit of ice crystals, 3 p. Mist,, 0 p. 
Scrciving of ico pack, 3 p. Faint nurorn iu N, 9 p. 
Mirngc in tho W, 9 a. Aurora arc in NE, 3O'abovc horizon, 7'30 p. 
Aorom ~ r c  in NE. Ccntrc of ni'c NE t,roc, alt. 30°, 5 p. 
Bright, sunshino, 1 p. Deposit of icc cryfital8, 5p. Slight mnw, 7p.-8 p. 
Clouds moving from NW, 11 n. 8no\v drift, 8 I). 
Slight, siio\v, gn. Long stretch of opcn matcr 2 milos t,o the N., 1 p. Snow drift, 017 

Alto-cum, 11 n. [summit of Cape Adarc, 5 1) 

Diffused anrora lo N 
[''lt" " 9  ' 1'. 

28.850 
28 '624 
29 '101 

'256 
29.140 
28 '899 
29 '136 

'156 
e145 

20'098 
2a '881 
21, .on4 

..;e1 
Xl%l8 
28 '988 

' ii0 
.9l I 
'809 
'837 

'913 
28 'h79 
29 '021 
28 'W.1 

*a76 
'670 

28 '888 
29'177 
29 '0.40 
28 '9i4 
28'5i8 

28 '987 
- -. 

- 

2a '811 
28 '6.50 
29'117 

'2tJ4 
29'101 
28 '848 
29 '097 

'033 
'175 
'121 

29'091 
28'916 
29 '16i 

'53i 
'118 

29 .032 
28'iIl 

'388 
'i89 
'611 

.8?5 
28 %8 
293n'OGl 
28'013 

'898 
'6i6 

2 3 . 9 3  

29 a102 
29  mi^ 
28 '910 
28 '554 

28 '978 
-- 

- 

Small nlto-cum, 7 I?., travclling toward$ N nod N\V. 
Brilliant snusct, 3 p, 

Snow drift in Ilohrtson Bar, 9 a. 
Faint aurora NE of zonitb. 9 p. 
Small qiiautitics of Cir. to SE, 11 a. 
Dcnsc vapniir cloud in N, 9 n.-11 a. Fniut nuroin NNE, 0 p. 
Bright, 9 n. Diffuserl nur. nrc in N 
Cir. NE-SW, OR.  Vap. bk. NW. 1 p. Cir. cow. from SW, 5 p, Anr. curtain E-SW, 7 p 
Dcnsc watcr mist W aud NW, 9 n. Cir. cow. from SW, 1 p. Mihty W nnd S, 6 p. 

[5" a ~ v c  , Vap. cloud from open water in N, 1 p.-5 p. 

8ligIItfino,y, Ra.-lln, Sllowdrift, 3p.-7p. [horrr-frost6p* N*7p* F* NWtRp 

AIR TEMPERATURE, DEPRESSION OF W E T  BULB, 

9 A.M. 11 6.31. 1 r x .  3 P.51. 
DAY. 

- 
WIND. WIND. 

_-__ 
SE Ily B 1 
Ciilm 0 
Calm 0 
E 0 '5 
ESE 1 
Cdm 0 
cnllll 0 
MIP 0 
N 1 
Cahn 0 
Calm 0 
Cnlm 0 
SB 0 5 

SE 1 
Cnlin u 
NW -5 
SSR 1 
Cnlni 0 

SSE 0 .3  
C1rlm 0 
SSE 4 
s by \v 2 
Calm 0 
S 5 
S 0 ' 5  
S 0 '3 

S 0 '.j 
Cllllll 0 
S IS 0 e: 
NW 2 

s 1,J.E 1 

Tmw.  T E m .  wnm. \vran. 
__ 

0 '4 
0 '1 
0 '3 
0 'i 
0'1 
0 '.i 
0 '2  
0 '8 
0 '1 

0 9 
0 '1  
0 ' 5  

0 '2 
0 '1  
0 '2  
0 9 
0 '0 
(I '2 
0 *2 
0 '2  
0 '0 
0 '1 
0'1 
0 '0 
0 '0 
0 '0 
0 '3 
0 '3 
0 '3  
0 '2  
0 

. -  

0'1 
0'1 
0 '3 
0 '7 
0 3 
0 '1  
0 '1 
0 '0 
0 '1 
0 '3 
0 '1  
0 ' 5  

0 .2  
0 '3 
0 '2  

0 '0 
0 '0 
( I  '2 
0 '1 
0 '2 
0 '0 
0'1 
0'1 
0 ' 5  
0 '0 
0'1 
0 3 
0 9 
0'1 
0 '1 
0 '0 

- 
\ 

0 '1 
0 '1 
0 "I 
0 '7 
0 '2 
0 '5 
0 '1 
0 33 
0 '1 
0 2 
0 '3 
0 '3 
0'2 
0 .a 
n ' 1  

0 '1 
0'1 
0 '2 
0 '3 
0 2 
0 '0 
0 '1 
0'0 
0 .r 

0 '0 
0 '1 
0 '3 
0 '2 
0.1 
0 '2  
0 '0 

- 
0 '1 
0'1 
0'5 
0 '0 
0 *2 
0 ' 5  
0 '1 
0 '8 
0'1 
0 .2  
0 '9 

0 '2 
0.3 
(I '1 
0 '2 
0 '1 

n '5 

0 '3 
0 '5 
0 '2  
0 '0 

0 '1 
0 '0 
0 '3 
0 '0 
0 '1 
0.1 
0 '2 
0 '2 
0 '2 
0 '0 

0 2 
-- 

- -_ 
-252 
-12.9 
-22.0 
-33.1 
-254 
-29.2 
-14.2 

3 '6 
-6 '1 
-20.5 
-25.1 
-25.8 
- 18 '4 
-23.4 
-18.6 

12 .I 
1 '0 

-17 '5 
-13.6 
-15'5 
-0.7 
-4.5 
-3.3 

6 '1 
-0.9 

-10% 
- 21 '9 
-21 '6 
-18.1 
- 19 *3 
-0.1 

1 
2 
:I 
4 
5 

f; 

7 
8 
9 

IO 
11 
I" 
13 
I 1  
1 .-I 
I c; 
17 
18 
1 !I 

20 
21 
0.) -- 
23 
21 
25 
26 
27 
28 
29 
30 
31 

CRllIl 0 
Calm 0 
Cnlm 0 
S 0 .  
Calm 0 
Cnlm 0 
Cnlnl 0 
ESIB 4 
CHlll l  0 
CHllll 0 
CniIll 0 
Cninr 0 

8B 1 
SE 0 '  
SSE 0' 

N\V 2 .  
Calm 0 
SSE 1 
S3E 1 
Cnln1 0 
812 1 
81y w 2 .  
Calm 0 
N IC 4 
S 1 
S 0 .  
Calm 0 
ESB 0 '  
Cllllll 0 
SE 1 
Cnlm 0 

-25'2 
-12.3 
-21.1 
-31 '9 
-21 .o 
-25'2 
-12'1 

3 '6 
-9 .o 

-22.1 
-24 '1 
-31 '0 
-20'2 
- 22.3 
-11'5 

16'7 
-0 .I 

-13'2 
-12'0 
-16'3 

4 '6 
-5'1 
-3.3 

7 '2 
-1.4 
- 10 .o 
-21'1 
-17'4 
- 8 2  
-13'2 

1.5 

- 12.5 
-- 

- 

SE 
Cnlm 
Culin 
E 
ESE 
N 
Cnlin 
ESIF 
M V  
Cnlni 
Cllllll 
SIS 
SR 
S 
s 197 I.: 
NW 
SSE 
Cnhn 
SSE 
SRB 
SSB 

Culnl 
S 
S 
S 

S B 
CnIm 
SE 
SR 

s .  

s I?\. 12 

2 
0 
0 
0 ' 5  
1 
0 '3 
0 

x 
1 '5 
0 
0 
0 '5 
I1 3 
1 
I 
1 

1 
0 

ll',i 

0 '2 
i 
0 'Z 
0 
5 
0 'i 
0 'I 
1 
1 

0 
1 
4 .: 

-10'3 
-11 .I 
-32.3 
- 40 '9 
-19'1 
-32.3 
-4.3 

3.6 
-10.3 
-18.2 
-26.5 
-25'6 
-20.3 
-20.5 
-11.5 

11 '5 
-4'0 

-20.7 
- 26 '3 
-14'5 

2 '8 
-1 '8 

2 '1 
I 'I 

-0'4 
-8'9 

-23.1 
-18'9 
-182 
-13'4 

5 '6 

513 

Cnlm 
N 
NE 
Cllllll 
TV 
ESE 
N 
Calm 
Cnllll 
SSE 
Cllllll 
ssw 
SSE 
ISSE 
NNW 
Cahu 
SSE 
ClLllll 
SSE 
5 
5 
5 
Calm 
CllIllI 
s by E 
5 
s E 
SE 
ESE 

N .  6 ' 5  

0 
0 '5 
0 '6 
0 
0 '5 
X 

1 
0 

0 
0 .6 
11 

1 
4 
7 
> 

0 
0 ';1 

11 

3 
0 .5 
0.3 
6 
0 
0 
1 
0 '5  
0 .L 
2 
1 

- 10.9 
-11'8 
-23.3 
-35.9 
-19'6 
-25.7 
-7.3 

1.5 
-11.5 
- 17.2 - 21 .o 
- 22.9 
-18.2 
-21.3 
- 10 '4 

11 2 
- 3 4  

-13'6 
-21 .I 
-15'2 

4 .8 
-5.5 
-0.4 
I $1 

-1.4 
-9.3 

-22.3 
-18'2 
-11 2 
-15'1 

4 .I -- 
1 '4 . .  Mcnn - 13 $7 - 0 '3 - 0' 0 '2  - 1 'I -11.8 - 0 '2 - -13.1 . - .1 '6 



FOR THE MONTH Ob' AUGUST, 1899. 75 

CLOUD OBSERVATIONS (see p. 48). - 
I l R I Q H T  

iUNSHINR 

- 
DAY. 
-- 

1 
2 
3 
4 
5 
ti 

7 
8 
0 

10 
11 
12 

13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
26 
a!, 
?XI 
31 

- 
DAY. 
-- 

1 
2 
3 
4 
5 
ti 
7 
8 
9 

IO 
11 
12 
13 
14 
15 
1 ti 
17 
18 
19 
20 
21 
22 
23 
24 
25 

27 
28 
29 
30 
31 

sa 

3 P.M. -- 
Cir.-s., Nim. 9 
Nim. 9 
Str., Cir.-s. 2 
Str., Cir:s. 3 
Cir.-s. 10 
Cir.-s., Str. 1 
Str.,  Nim. 10 
Str. 8 
Cir., Nim. 8 
Str.,  Cir.-s. 4 
Cir.-s., Str. 9 
Cir.-s., Stv. 0 
Nim. 8 
Cir.-s., Str. U 

Str. 9 
Cir.-s., Str. 3 
Str., Cir.-s. 10 
Str., Cir.-s. 2 

0 
Str.,Nim. I0 
Cir.-s. 1 
Cir.-s. 3 
Cir.-s. ti 
Cir.-s. 5 

0 
Cir.-s. ti 
Str., Cir.-s. 2 
Cir. 1 
Cir. 5 
Mist 10 
Drift 10 

5 '7 

- 

- 

--- 

5 P.M. 

Cir.-s., Nim. !I 

Nim. 10 
Str.,Cir.-s. 1 
Str., Cir.-s. 2 
Cir.-s. 2 
Cir.-s., Str. 1 
Cir.-s., Str. 7 
Str. 9 
Cir., Nim. 8 

0 
Cir.-s., Str. 
CIr.-s., Str. ti 
Nim. 4 
Str. 7 
Str. 10 
Cir.-s., Str. 4 
ktr., Cir.-s. 10 
Sty., Cir.-s. 3 

0 
Str.,  Kim. 10 
Cir.-s. 1 
Cir.-s. 4 
Cir.-s. 3 
Cir.-s. 4 
Cir.-s. 3 
Cir.-s. 3 
Cin .-s.,Cir.-s.S 
Cir. 1 
Cir. 5 
Mist 0 
Drift 10 

4 ?l 

- 

- 

7 l'.?.l. 

Cir.-s., Nim. 1 
0 

Str., Cir.-s. 1 
Str., Cir..s. 2 

0 
Str. 1 
Cir.-s., Star., 7 
Cir.-s. G 

0 
0 
0 

Cir. 9.. Str. 3 
0 

Str. 7 
Niin. 10 
Str. 10 
Str. 10 
Cir.-s. 1 

0 
Nim. 10 

Cir.-s., AIL-c.1 
Cir.-s. 5 
Cir.-s. 7 
Cir.-s. 7 
Cir.-s. 5 
Cir.-s. 1 
Str. 1 

0 
Cir. 1 

0 
Drift 10 

3 '6  

-__ 

- 

__ 

- 
- - 
- 

- 

- 
- 

--- 

0 r x .  

Cir.-s.,Nirn. 1( 
( 

Str.,Cir.-s. 1 
Str., Cir.-s. 1 

( 

Str. I 
Cir.-s., Str. 1 

( - ( 

- I 
C 

Cir.-s., Str .  2 

0 
Str., Cir.-s. 7 
Nim. 10 
Str. 10 
Str .  10 
Cir.-s. 1 
Cir.-s. 2 
Nini. 10 

0 
Cir.-s. 8 
Cir.-s. 0 
Cir.-s. 8 

0 
0 

Str. 1 
0 
0 
0 

Cir.-s. 9 

3 '2 

- 

- 

- 

- 
- 

- 

- 
- 

- 
- 
- 

----- 

9 A.M. 

Cir.-s. 4 
Cir.-s., Nim. 9 
Str. 10 
Str., Cir.-s. 1 
Str. 10 
Str. 1 
SLr. 10 

Str. 8 
Cir.-s ti 
Str. 1 
Cir.-s., Str. 4 
Str. 4 
Nim. 9 
Cir.-s., Nirn. 5 
Str., Cir.-s 7 
Cir.-s. 2 
Niin. 10 
Cir.-s.aum.-s.Z 

0 
Cir..s., Str. 10 
Cir.-s., Str. 9 
Cir., Cir.-s. 4 
Cir.-s. 10 
Cir.-s. ti 
Cii:-s. 3 
Str., Cir.-s. 8 
Cir.-s. 1 - 0 

Cir. 4 
Cir. 2 
Nim. 10 

5 '5 

- 

_- -- 

11 A . M  _-- 
Cir.-s. 7 
Cir.-s.,Him. 10 
Slr. 4 
Str., Cir.-s. 2 
SLr. 10 
Cir.-s., Str 1 
8tr. 10 
Str. 7 
Cir.-s.,, Str. 3 
str. 7 
Cir.-s., Str. 4 
Str. 3 
Niin. 9 
Cir.-s., Nim. 7 
Str., Cir.-s. 7 
Cir:c., Cir. 3 
Nim., Str. 10 
Cir.-s., AI t.-c. 5 

0 
Cir.-s., Scr. 10 
Cir.-s , Str. 8 
Cir.-s. 3 
Cir.-3. 10 
Cir.-s. 
Cir.-s. 4 
Cir., Cir.-s. G 
Cir.-s. 1 

0 
Cir. 1 
cir .  2 
Nirn. I O  

5 '5 

- 

- 

1 r x .  

Cir.-s., Nim. E 
Nim. 1C 
0tr. I 
Str., Cir.-s. Z 
Cir.-s., Str. 5 
Cir.-s., Str. 1 
Str., Niin. 1U 
Str. d 

Cir. 5 
Str. 6 
Cir.-s., Str. ti 
Cir. 8.. Str. 3 
Nini. 9 
Cir.-s., Str. 5 
Cir,-s., Str. G 
Cir.-c., Cir. 3 
Nim., Cir:s. 9 
Cir.-s. ,AIt.-c.4 
- 0 

Cir.-s., Str. 10 
Cir.-s., Str. 8 
Cir.-s. 3 
Cir.-s. 5 
Cir.-s. 6 
civ.-s. 2 
Cir.-s. 7 
Cir.-s. 1 

0 
Cir. 2 
Cir. 0 
Nim. IO 

5 '3 

-- 

- 

--- 
Ncnn. - 
and WIND DIRECTION AND FORCE (see 

5 P.X. 7 P.M. n P.M. 
-. - 

NAS. 
- 

5 .n 
-2 '4 

- 10 'ti 
-20'7 
-25 ' 3  

-14 '3 
-13.6 

13'9 
1 'I) 

-5'0 
-1ti.5 
-- 23 ':I 
3 2 . 4  
-1i'V 
- 11.1 

18'7 
17 'ti 
0'1 

-12.0 
-ll?b 

0 '0 
t i  ' 8  

- 2 .2 
7 '8 
I) '8 

11 '9 
- 7 . 1  
-!I 9 

-10'2 
-3.1 

0 '0 

Tlrarr. TI:Y 1'. Wind. On. + Rp. 
2 

NIN. 
- 
-26'5 
-26 '3 
-25 '5 
-40'0 

-43'5 
-43'5 - 35 '4 
- 1.1.1 
- 7 4  

-23'9 
-29'8 

-3313'3 
-31 *4 
-29.7 
-25 '4 
-10.5 ' 

-0 '7  
-17'5 
-2ti.7 
-31 'ti 
-17'1 
-11'0 
-0'3 
-3'8 
- 1 '3 

-10'7 
- 23 '1 
-25'0 
- p7 ' 3  
-25'0 
- 19 '$1 

TIEDIP. W I X D .  
._____- 

SB 2 
Cullrl 0 
Culm 0 
Cnlm 0 
N 0 '5 
Culm 0 
Culm 0 
ESB 9 
Calm 0 
S 0 '5 
Culm 0 
Cllllll 0 
Culm 0 
SSW 0.6 
SB Ily B 2 
Cllllll 0 
NNW 1'5 
Ctilin 0 
SSB 1 
SI 7 
S E 4 
Calm 0 
S 0 ' 5  
S 5 
S 0 '5 
S 0.5 
Culm 0 
SE 1 
Cnlm 0 
SE 1 
ESE 4 -- 

1 '3 

WIND. 
__-- 
NW 1 
Clllltl 0 
CIlllll 0 
C ; h  0 
N 0'3 
S 1 
RSE 10 
6SB 10 
Cllllll 0 
S 0 '5 
Culm 0 
Culm 0 
ESE 1 
SSW 0'5 
SSB 1 '6  
cull11 0 
NNW 1 
Ciilin 0 
S 1 '5 

RE 3 
Ciilni 0 
S 0 '5 
S ti 
S 0 '5 
S 0 '6 
Clllln 0 
SE 1 
SI3 1 
SB 1 
ICSE ti 

SE by s 7 

-- 
1 ' 8  

~ 

0 '1 
0 '1 
0.7 
0 '0 
0 ' 3  

0 '5 
1 '0 
0 '5 
0 -2 
0 '4 
0 ' 5  
0 '5 
0 '4 
0 ' 2  
0 '0 
0 '1 
0 '1 
0 3 
0 '4 
0 '0 
0 '0 
0'1 
0 '1 
0 '0 
0 '1 
0 '1 
0 '3 
0 '3 
0 '3 
0 '1 
0 '0 

0 2 
- 
- 

__ 
0 '1 
0 2 
0 '0 
0 '0 
0 '2 
0 '5  
a '0 
0 9 
0 '2  
0 '6 
0 '1 
0 '5 
0 '6 
0 2 
0 '0 
0 '0 
0 '1 
0 '2 
0 '5 
II '0 
0 'I) 

0.1 
0 '0 
0 '0 
0 
0'1 
0 '3 
0 '5 
0 '3 
0 '1 
1 '0 

__- 

-3.3 
- 10 % 
- 33 .o 
- 42 '4 
-21.0 
-31 '3 
-5.3 

4 '6 
-11.2 
-20.2 
-25.1 
-242 
-23.1 
- 20 .o 

9 .o 
8 .I 

-4.3 
-20.9 
-26.5 
-2.1 

3 2 
-8'1 
-0'4 

1 ' 2  
-3 .3 
- 10 2 
-22.5 
-21.1 
- 20 '4 
-7'6 

5.4 

- 12.3 - 

-11.1 
- 15.3 
-40.0 
- 44.1 
-20.2 
- 32.3 

11 
0 '8 

-14.5 
-29.4 
-23'9 
-29 .o 
-28.1 
-17.5 

13.7 
4 4 

-6.2 
-15'4 
- 28.8 
-2.4 

3 '2 
-3.3 
-2'4 

6 .1  
-3.1 

-13'1 
- 20 '8 
-26.1 
-22.3 
-8 '0 

3 .G 

-13.3 
- -. 
- 

ct11111 0 
Cllllll 0 
CIlllll 0 

Cllllll 0 
N E  0 ' E  

ESIC 1 
ESB 7 
Cnlln 0 
Cllllll (I 

SSE 0'5 
CRllll 0 
Cllllll 0 
Cnllll 0 
SSlP 1.6 
SSE 0.'. 

NNIV 0'6 
SSE 1 
Cnlm 0 
s\v i y  s 3 . 5  
SE .1 .$ 

B 0 '6 
8 0 ' 5  
S 7 
SSE 0'5 
C U l l l l  0 
Ciilin 0 
SE 2 
Cllllll 0 
W :1 

Varinlilu 2 

Cnllll . 0 

1 '2 

1 
2 
I 
4 
5 
ti 
7 
8 

$1 

10 
11 
12 
18 
14 
15 
10 
17 
18 
19 
LO 
21 
22 
$93 

21 

25 
'ti 
27 

29 
30 
31 

Noun. 

pa 

- 

- 8 2  
-12'5 
-36.2 
-42.9 
-21 *1 
-32.9 

4.6 
4 '1 

-14.4 
- 25 4 
-26 '0 
-25.8 
- 25 .O 
- 16.1 

13 '2 
7.4 

-5 9 
- 16 '1 
-25'2 
-2.2 
-2.1 
-6.8 
-3.3 

6.1 
-3.8 
-9'5 

-21 '1 
-22.2 
-21.9 
-7 '0 

4 '5 

-12'7 
-- 

- 

0'1 
0 '1 
0 '7 
0 '0 
0 '3 
0 '5 
0.1 
0 '7 
0 '1 
0 '2 
0 '4 
0 '4 
0 '4 
0 2 
0 '2 
0 '0 
0 '1 
0 '3 
0 ' 5  
0 '0 
0 .o 
. 0 '1 
0 '0 
0 '0 
0 '1 
0 '1 
0 '3 
e '3 
0 '2 
0 '1 
6 '0 

0 '3 - - 13 ' 5  - -22.7 

._ 
-4 '3 - 

M 



I 
I A . M .  

, 
!8 '573 
.5lR 
'326 
'418 
.565 
'4i3 
'631 
'&12 
.54i 
.062 
'404 
'414 
'691 
'792 
71.1 
'630 
'G36 
'463 
'044 
'626 

,635 
'714 
'735 
'810 
%67 
'944 
'$110 
'676 
'739 

28 '698 

Z J  
'443 
'313 
.$()A 
'ti24 
'359 
'831 
'i56 
'005 
'275 
.352 
'628 
.El69 
'800 
'501 
'73'1 
'3i6 
'533 
'65i 
'54S 
'644 
'721 
'7ti9 
'908 
'848 
'011 
'842 
'670 
%8 

28 '530 

~ ~ ~ ~~ ~~~~ 

Snow clrift,, 3 p. 
Blowing from SE all pust night.. 
Becorning misty, 1 p. Misty, i p. and 9 p. Anrora arc in NE, 9 p. 

Water blink in N, 11 u. Slight, snow, 1 p. Anrorn, diie N and 8. 
Bright sunshine, 9 u. Snow drift, 6 p. 

Watcr blink in N, 9 a. 

Blowiiig all past night;  barometer fall t,o 27913 in. 
Wutcr blink in N, 1 p. 
Faint aurora N and NE, 9 p. 

Slight, snow, 3 p. 

IIcnvy gale from ESE during pnst night. (7 Ins.). 
Slight snow, 9 a. 

Slight snow, 0 a. 
Deposit of fine snow crystals, 9 a.-ll a. Snow drift,, 9 p. 
Blowing from ESE nll past night,. Very little snow drift, 1 p. 
Blowing all past night, from ESE. 

Slight, snow, 11 a. 

Faint anroru N and NE, 9 p. 

Slight snow, 1 p. 

Vupoar cloud in N, 9 a.  

Cir.-s. moving from NNW, 9 u. Fuint aurora NW-SSB, 9 p. 
Slight snow, 3 11. 

Snow 1 in. clcep, 0 a. 

1.6 
-7.5 
-17'1 
-22.5 
-17'8 
-0.4 
-3.5 
-12.2 
-10.8 
-12.3 
-22.1 
-0'4 
-16'4 
-14.4 
-4.9 
-1.7 
-1.1 
-7 '1 
-7.3 
-5.4 
-0.5 
-0.6 
-3.3 

-11'0 
-10.3 
-14'4 
-5'5 
-10.4 
-20.3 

-9.6 

-22.6 

__--- 

0.0 
0.1 
0'2 
0.3 
0 .2  
0.0 
0'1 
0.1 
0.1 

0.1 
0'3 
0'0 
0.2 
0'2 
0'1 
0'4 
0.1 
0 '1  
0.1 
0'1 
0'0 
0 '0  

0'4 
0'3 
0.1 
0'3 
0'2 
0'1 
0'1 
0'2 

0'2 

1'7 
0 '1  
0'2 
0'3 
0 '3  
0 .:3 

E8E 
SR 
ESE 
8 
SE 
Culm 

- 20.7 
-22.1 
- 0 4  
-1.5 
-8.1 
-13'1 
- 10.3 
-21.1 
-15.3 
-23.9 
-22.3 
-1.2 
-0.7 
-5.5 
-8.7 
- 8 4  
-6 .3 
.-1.3 
0 '8 

-3% 
- 16 '8 
-19.0 
- 10 '5 
-17.0 
-9.6 
-5.1 
- 23.3 

- 10.6 
-- 

- 

0'1 
0.1 
0 '1  
0.1 
0:o 
0.2 
0.4 

0'2 
0'J 

CUllll 
SE 
Calm 
Calm 
ESB 
IBE 
Calm 
Culm 
SB 

METEOROLOGICAL OBSERVATIONS AT CAPE ADARE 

BAROMETER READINGS (see p. 46). - 
A X .  

- 
P.M. 

- 
r.iv. 
- 
'8'277 

'492 
'295 
'486 
'602 
'3i4 
'766 
'766 
'343 
'157 
'380 
3 4 5  
'5% 
'804 
'580 
T21 
'437 
'481 
'629 
'614 
'611 
'BRG 
'753 
'844 
'832 
'913 
'('65 
'601 
'738 

28 TlO 

- 
P.M. 

~ 

B.212 
'477 
'316 
'498 
'619 
'294 

'796 
'i59 
'240 
'258 
'368 
'576 
'581 
'607 
.526 
731 
'447 
'513 
'630 
'617 
'ti211 

'727 
'766 
'87C 
'834 
'905 
'855 
'63: 
,745 

28 '74C 

- 
DAIT. - 

1 

2 
3* 
4 
5' 

6 
7 
E 
11 

10 
11' 
1 28 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
20 
2.5 

21; 
Z i *  

28 
29 
SO 

Mean 

--- 

- 

r x .  

1'648 
'509 
9.37 
.3(Hj 
'583 
'508 

'589 
'850 

8'631 
i 'De3 
8 '403 

'385 
.io9 
' i59 
* i46 
'li2ti 
'titi0 
'460 
%3fj 
%3t 
%75 
.734 
.i30 
'7% 
'801 
'94% 
'916 
'721 
%I 

28'692 

8 '450 
*509 
'310 
'431 
'559 
'4213 
.e74 
'792 

'473 

'398 
'4i2 
%39 
'793 

'060 
-591 
'4i9 
'041 
'625 

.os2 

-878 

$54 
'697 
.742 
w 3  
'840 
'925 
'886 
'607 
'728 

as '700 

8 '369 
'500 
'2911 
'451 
'592 
'411 
'720 
'764 
'403 
'124 
'391 
'511 
'611 
%8 
'590 
'694 
'541 
'462 
'639 
'622 
.ti38 
'684 
.i42 
'8.33 
33s  
'003 
'880 

'732 
28 '705 

28 '622 - 28 '611 - 28 '602 - 28 '591 - 28'596 1 
AIR TEMPERATURE, DEPRESSION O F  WET BULB, 

9 A . X  8 
D A Y .  

TEMP. j 'WIND. TRI\IP. Timr. Titnri'. JVINI), 

ESE 9-10 

--- - 
0 '0 
0 '1 
0 .2 
0 '3 
0.2 
0 '0 
0 '1 
0 '1 
0'1 
0'1 
0 '3 
0.4 
0 '2 
0'2 
0 'I 
0 '2 
0 '1 
0 '1 
0 '1 
0 '1 
0 '0 
1 '1 
0 '2 
0.2 
0 ' 2  
0'1 
0 '2 
0 '1 
0 '1 
0 '6 

_ ~ _  
0 

-52 
.16.2 
-22'2 
-22'1 
-4.3 
-1'7 
-6 '2  
- 19 2 
-4'6 
-21 '1 
- 18 '2 
-21'0 
-28'6 
-7'1 
-0'6 
-6'3 
-10'1 
-8'6 
-8'0 
-2'4 
0 '2 

-3.7 
-18'5 
-22'1 
- 15.7 
-23'1 
-12'2 
-9% 

227  '3 
- -- 
- 12 4 

__ 
2 ' 5  

-5.7 
- 16 '8 
-21.9 
- 19 '5 
0.3 

-3.3 
-9.4 
-11 '6 
-10.3 
-21.1 
-5.1 
-17.0 
- 19 .o 
-5.1 
-1.2 
-6.1 
-7.9 
-6'8 
-5.3 
-0.7 
0 '6 

-3.3 
- 20 
-14.3 
-10.3 
-1693 
-8.1 
-9.5 
- 19 2 

4 
4 
1 
0 '5 
2 
0 
1 
0 
0 
2 
0 ' 5  
0.5 
0 
0'6 

0 

0': 

0 
1 
0 
0 
9 
7 
0 
0 
-0 '! 
0'1 
0') 
0 
1 
0 .I 

1 
3 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 

Neun. 

ESE 
3E 
ESE 
NW 
3 
Calm 
N 
NE 
Calni 
6E ' 

6SE 
8SB 
Calm 
SB 
Cnlm 
NNW 
Culm 
SE 
SE 
SSE 
BSE 
ESE 
Culm 
SSW 
SSE 
ESE 
EBB 
Cnlnr 
Culm 
S 

8 
2 
1 
1 
0 '5 

0 '5 
0 '5 
0 
1 
0 '5 
0 '5 
0 
0 '5 
0 
1 
0 
0 .l 
0 .E 
0 .l 
8 
7 
0 
0'1 
O ?  
1 
0 ': 
0 
0 
0'; 

n 

0 .o 
0 '1 
0 9 
0 '2 
0 '3 
0 '0 

0 .B 
0'1 
0 '1 
0'1 
0 '3 
0 '2 
0 '4 
0 '3 
0 .o 
0 ' 5  
0 'I 
0'1 
0 'I 
0.3 
0 '0 
0 '2 
0 5-l 
0 '2 

0 '2 
0 '1 
0 '2 
0'1 
0 '1 
O"1 
-- 
0.2 - 

a 
1 

1 
0 '5 
1 '5  
1 
0 ' 5  
0 

2 
0 

0 '6 
0 
0 
0 
2 
0 
0 ' 5  
0 
0 '5 
9 
7 
0 
0 '5  
0 
0 '5 
0'5 

0 
0 ' 5  
0 '6 

8B by s 
S 
NW 
6E 
WNW 
N Iiy B 

Calm 
SB 
Calm 
ss.c 
Callll 
Culm 
Calm 
NW 
Calm 
BE 
Caln1 
S 
ESE 
ESE 
Culm 
S 
Calm 
SSW 
SSE 
Calm 
BE 
S 

IJY s 

1 
1 
0 '5 
0 
0 '5 
0 
0 
2 
0 

0 ' I  
0 
0 
0 
1 
0 
O ' i  
0 .t 
0 
9 
ti 
0 .I 
0 'I 

0 .I 

0 '  
0' 

0 
0 

0 '  

6SE 
IE 
jx 
: a h  
Y 
Julm 
3ulm 
3sx 

BB 
Calm 
Culm 
OaIm 
NW 
Culm 
SE 
SE 
Culm 
B8E 
BSE 
NNE 
8 
8 
S 
SSE 
Calm 
Culm 
S 

~ R h I  

-- 
1' -9.8 0 '2 - 1 '4 



Nim. 11 
Nim. I 
Str. 
Str. II 
Cir.-s., Str. ; 
Cir.-s. I 
Nim. , 
Cir.-ri., Str. t 
hint. I( 
Cird.,  Str. 4 

Cir.-s,, Str. : 
Str. 
Str. 2 
Cir.-s., Str. 0 
Nim. 10 
Cir.-s , Str. 10 
Str., Nim. 7 
Cir.-s., Str. 4 
Cir.a., Nini. 8 
Him. 10 
Slr. 10 
Sl r. 9 
Str. 1 
Str. 1 

0 
Str. 1 
Cir.-a. 1 
Nim. 0 
Nim. 10 

0 

- 

- 
___-___ 

5 '9 

FOR T H E  MONTH OF SEPTEMEER, 1899. 

CLOUD OBSERVATIONS (see p. 48). - 
DAS. 
-- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1ti 
17 
I8 
19 
20 
21 

22 
23 
24 
25 
2ti 
27 
28 
29 
30 

--_ 
Mean. - 

- 
D A Y .  

1 
2 
3 
4 
5 
ti 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1f3 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
29 
30 

- 

rotai. - 

11 A.M. 
--- 
Str., air.-s. I( 
Nim. IC 
Cir.-s. 4 
St r. E 
Str.  8 

0 
Fr. Niin. 1 
Cir.-s., Str. 8 
Str. 4 
Rr., Cir.-s. 8 
- 0 

Btr. 7 
Slr. 3 
Str. 8 
Cir.-8.. Str. 10 
Nim. 10 
Btr.,Nim. 10 

Cir.-s. ti 
Nim. 10 
Cir.-s ,Nim.lO 
Nim. 10 
Str. 10 
Cir.-s., Cir. 4 

Cir.-s. 5 
0 

Cir.-s., Str. 8 
Cir.-s. 5 
Cir.-s., Str. I 
Nim. 0 
Cum. 1 

- 

- 

- -- 
ti '4 

1 P.N. -- 
Str. 10  
Nim. 10 
Cir.-s., Str. 4 
8tr. 7 
Nim. 9 

0 
Nim. 7 
Cir.-8, Str. 6 
Str. 4 
Str. 8 
Cir.-s., Str. 2 
Ck-8.. Str. 7 
Str. 2 
Str. 9 
Stx. 10 
Nim., Str. 10 
Str., Nim. 8 
Cir.-8., Str. 6 
Nini. 10 
Nim. 10 
Cir.-s., Str. 9 
Str. 10 
Cir.-s., Cir. 4 
Cir.-s. 4 

0 
Cir.-s.,Alt--c. 4 
Cir.-s. 8 
Nim. 9 
Nim. 10 
Cum. 1 

- 

- 

-.- 

6 'ti 

3 P.M. 

Str. I( 
Nim. I (  
Cir.-a. E 
Str. 7 
Nim. s 
Cir.-s. 1 
Kim. 9 
Cir.-s., Str. 8 
Str. 6 
Str. 7 
Cir.-s., Str. 2 
Civ.-s, Str. 6 

Str. 1 
Nim. 8 
Str.. Cir.-s. IO 
Nim., Str. 10 

Str., Nirn. 0 
Cir.-s., Str. 7 
Nim. IO 
Nim. 10 

Cir.-s., Str. 9 
Str. 10 
Cir.-s., Cir. 3 
Cir.-s. 3 
- 0 

Cir -s.,Alt.-c.*I 
Cir.-a. 0 
Nim. 8 
Nim. 10 
Cum. 1 

-- 
5 P.M. 9 P.M. 0 A.M. 

Cir.-s. 9 
Niin. 10 
Cir., Cir.-s. I 
Str.  8 
Str. 9 - 0 

Pr. Nini. 1 
Str. 9 
Ci rd . ,  Str. 2 
Str., Cir.-s. 9 - 0 
Str. 8 
Slr. 1 
Str. 4 
Cir.-s., Str. 10 
Nim. 10 
Str., Nim. 10 

Cir.-s. I 
Nim. 10 
Cir,-s., Nim.10 
Nim. 10 
Str. 10 
Oir.-s. 6 
Cir.-a. 5 
- 0 

Cir, G 
Cir.-s. 5 
Cir.-s,, Str. 8 
Nim. 10 
.- 0 
-- 

6 '5 

7 P.M. 

Str. 10 
Nim. 10 
Str. 9 
Str. 8 
Nim , 9 
Clr.-s. 1 
Nim. 7 
Cir.-s., Str. 9 
Str., Cir.-8. 6 
Str. 7 
Cir.-s,, Str. 3 
Cir.-s., Str. 4 
Str. 1 
Nim. 9 
Str., Cir.-s 10 
Cir.-s., Str. 5 
Str., Niin. 10 
Cir.-s., Rtr. 5 
Nim. 5 
Nim. 10 
Str. 10 
Str. 10 
Cir.-s., Cir. 3 
Cir.-8. 3 
Cir. 2 

Cir.-s. 9 
Nini. 7 
Nim. 10 
cum.  1 

SLr. 8 

Drift I( 
Nim. I( 
Str. E 
Str. t 
Nirn. G 
Cir.-a. 1 
Nim. B 
Clr.-a., Str. I 
Str., Cir.-s. 4 

Str. 6 
Cir.-s., Str. 2 
Str. . 3  
Str. 3 
Str. 9 
Nim. 10 
Cir.-s., Str. 4 
Str., Nini. 10 
C i r d . ,  Str. 3 
Nim. I 
Niin. 10 

Str. 10 
Str. 10 
Cir.-s., Cir 3 
Cir.-s. 2 
Cir. 0 

Str., Pr. Str. 5 
Cir.-8. :I 
Nim. 10 
Nim. 10 

0 - 

0 '8 ti '7 6 '2  

and WIND DIRECTION AND FORCE (see - 
1 l R A h . S  

9n. + nr 
I -_ 

3 'I 
- 7 %  

-17'3 
-23'4 
-14.7 

2 '2 
-4 '6 

-9.9 
- 7 ' 8  
-7 .9  

-?1'5 
-21 '7 

-20'9 

-',- .- & I  i)  

-i .- d 1  

-3'8 
-7 '3  
- 11 'ti 
-11 '.I 
- 4 '!I 
-2 .4  
-'2 '3 

-7'1 
-22 '1 
-200'7 
-la .a 
-21 ' 2  

-10'1 
-13 '3 
-29.0 
I- 

_- 12.5 - 

- 
DAY. 

- 
7 P .M.  5 r.M. EXTREMES. 

__ 
MAX. 

ti '9 
0 .0 

-5.1 
-14'1 
-20'1 

7 '8 
11 'S 
-0% 
- 5 . 8  

5 '9 
-4.9 
-17.8 
-0 .7 

-13.6 
-6.S 

7 '1 
-().ti 
-5'5 
-ti% 
-GY3 
-0'3 

0 '4 
a '9 

-3'0 
-1.1 .I 
-10'8 

-9.2 
-11'8 

-5'5 
-5.1 
-__ 
-3'0 - 

WINI). TEMP. WIND.  Tsnfr. TEMP. IVIND. 

SB 3 

S 1 
\V 1 
SE 0 '5 
ESE 9 
Cnln1 I) 
Culm 0 
1SSE 10-11 
C'lllln 0 
s B 0 '5  
S 0 ' 5  
Cnl1n 0 
SE 0 ' 5  
SE 1,s E 0'5 
Calm 0 

Calm 0 
Cnllll 0 
3B by 8 0'5 
ESE 5 
l<%E 8 
NE 0 '5 
S 0 '5 
Cailll 0 
Cllllll 0 
Calm 0 
SSE 0'5 
Calin 0 
Calm 0 

S 0 .5 

91.: ijy a 1 

---- 
' 1'5 

- 
0 '0 
0 '1 
0 2 
0 '4 
0 '1 
0 '0 
0 '1 
0 '1 
0 '1  
0 '1 
0 .2 
0 '3 
0 '5 
0 '2  
0 '1 
0'1 
0 '1 
0 '1 
0 9 
0 '1 
0 '0 
0'7 
0 '1 
0 ' 5  

.2 

0 2 
0 '4 

0 '1 
0 '2 
0 '5 -_ 
0 '2 - 

_- 
0 '0 
0'1 
0 '2 

0 '4 
0 '1 
1 '0 
0 '1 
0 .2 
0 '0 
0 '1 
0 '5 
0 '4 
0 '5 
0 '1 
0 '1 
0'1 
0'1 
0 '1 
0 '2 
0 '0 
0 '0 
0 '4 
0 1  
0 '5 
0 .a 
0 '3 
0 '2 

U ' I  
0 '2 
0 ' 5  

__ 
5.5 

- 10.1 
-18'4 
-24.7 
- 7 4  

-7.5 
- 13 7 

4 ' 0  

-11'3 
-28'0 
-25'3 
-28 '0 
-13'2 
-4 '4 
-6% 
-8.3 
- 13.1 
-14.3 
-1.8 
- 2 4  
-4.8 
- 10 % 
-25.7 
-19'4 
-21 .o 
-19 '4 
-8'1 

-17'1 
-30.1 

a .7 

-- 
-12.8 - 

6.1 

-17'0 
-24.3 
-9 '6 

9 '4 
-7.4 

-13'1 

-11.1 
-25'1 
-21.1 
-26% 
-13.8 
-4 ,8 
-8.0 
-8.3 

-10'9 
-14'0 
-4'9 
-2.2 
-1.7 

-10'4 
-26'4 
-19'9 
-17.1 
-16.0 
-7'3 

-8'5 

-9.8 

- 13.2 
-28'3 

ESB 
Culm 
sw 
wsw 
812 
SE ' 

Calm 
Calm 
Callll 
S 
Calm 
S 
Calm 
Call11 
sw 
Calm 
Calm 
Calm 
Calm 
sw 
EBB 
ESE 
S 
Calm 

7 
0 
1 

a 
1 

10 
0 
0 
0 
0 .c 
0 
0 ' I  
0 
0 
0 '6 
0 
0 
0 
0 
0 '5 
9 
4 
0 ' 5  
0 

1'0 
4 '0 

-4  '0 

10.2 
-4 '0  

7 '1 
29 '0 
23 '0 

16 '0  
- 

-4'0 
0 '0 
2 '1 
0 '0 
1 .S 

10'0 
-1 '0 
I5 '0 
'I '0 
3 '0 
3 '7 
2 '0 
2 '9 

17'0 
5 '0 

21 '0 
7 '8 

10 '0 
3'1 

14 '9 
-- 
- 
1 

M 2  

1 
2 

3 
4 

5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
lti 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 

27 
38 
29 
.w 

ITSE lo., 
SE Ily s 1 
SGby s 1 
esw 1'1 
Calm 0 
SE 5 

Calm 0 
Calm 0 
Calm 0 
s I* 1 
Calm 0 
Clllln 0 
Calm 0 
Cul1n 0 
Cflllll 0 
CUI111 0 
Calm 0 
ClLllll 0 
SE 1 0  s O ' i  
CUllIl 0 
E8E 9 
BSE ti 
Calm 0 
M'SW 0': 

Calm 0 
Calm 0 
SSE 0'5 
S 0 ' 5  
:dm 0 
5 0 ' 5  

1 '3 

0 '0 
0'1 
0 .a 
O'.I 
0 '2 

1 '0 
0 '1 
0 '1 
0 '1 
0 
0 '5  

0 .2 
0 '4 
0 '2 

0 '1 
0 '2 

0.1 
0.1 
0 '1 
0.1 
0 '0 
0 ' 8  
0 '1 
0 '4 
0 '2 
0 
0 .a 
0 'I 
0 '1 
0 .% 
-- 
0 .a - 

3.5 
-8'2 
- 16.1 
-23'9 
-13'2 
10.7 

-6.2 
-11'4 
- 12.3 
-13'3 
-25.8 
-113.7 
-24'6 
- 14 '1 
-5.3 
-1 % 
-7'5 
-7.1 

-11'6 
-5.4 
-14 
-1'6 
-8 1 

-25.1 
- 18 '9 
-14'5 
-13'2 
-7'0 

-11.5 
-20% 

-11.1 
-.- 

- 

SE by E 0.5 
Call11 0 
Calm 0 
callll 0 
3 0 '5 
3 0 ' 5  

-12.2 - 1 '3 Nenn. - 



75 

9 P.M. 
-- 
2.3'898 
28 'FP4 
29'141 
29'131 
28 'Pas 
28 92.8 
29'265 
29'218 
28 719 

.etiti 
%05 
,920 
'852 
'922 

28?11.1 
29 '0% 
29'069 
28 '630 

'3.19 
'516 
' i l 9  

28.970 
29.111 
23'9tii 

'709 
'790 
' ~ 1 5  
'e30 
'737 
'515 

25 'iti3 - 
2Yeb56 

METEOROLOGICAL OBSERVATIONS AT CAPE ADARE. 

. - . -  

REMARKS. 

---------- 
Misty, i y. 

Vnpour cloud in N, 11 a. 
Blowing nenrly all pnst niglit. 

Faint nuroru N and NE, 7 p. 
Vnpour in N, 9 n. 

Cir. E nnd W moving from W by N, 1 p. Snow drift., 7 p. 

Blowing Iron1 EBE nll pnst night, 42 miles nn Iionr. 
Cir. converging to SSW, 1 p. 
Dense wnter cloud in N, 9 n. 
Blowing from ESE nll pnst niglit. 

Slight 6110W, 5 p. 

Slight 611OW, 9 p. 

Snow drift,, 11 a. 
Blowing nll pnst niglit from ESE. 

I Blowing nll put ,  iiiglit from ESE. 

_____-__-____.. 

BAROMETER READINGS (see P. 46). 

1 A.M. 

'8.671 
18 .iB8 
2I ) 'OKi  

'240 
29'067 
25 '775 
2 n . w  

XI '003 
20'335 

28'734 
'787 
'658 

- 
7 P.31. 

28 '9Oi 
28'851 
20'109 
29 '147 
28 'e84 

29 '237 
20 '236 
23 'iG3 

an w a  

w 

'881 

.-.,, .,I< 

'839 
'9oi 

28 '904 
29 '021 
29 '082 
28 ' G R i  

'347 
$ O i  
.755 

28 .si54 
29 '098 
20 '022 
28 'ti8IJ 

*is9 
.708 
'9.10 

' i10 
.:09 

28 Wi - 
28 'ati.1 - 

11 A X .  --- 
2$'8i9 
28 TI3 
29'132 

.?35 
29'059 
28 '838 
2 9 . 0 ~  

28 '9.18 
29'330 

'i63 
'i50 
'ili 

'010 
za -926 
29'053 
29'100 
28 '853 

'418 
'423 
'691 
-7i5 

I8 '981 
29'182 
B '678 

'796 
'638 

::;; 
.cis1 

!3 '685 

'8'801 
-- 

- 
n A r .  -- 

1 
2 

3 
4 
5 
6. 
7 
8 
9 

10 
11 
12 
13 
1J 
15 
11; 
17 
18 
19 
20 
21 
22 
23 
21 
2.i 
26 
27 
28 

20 
40 
.3 1 

Mean. 
- -- 
- 

.95o 
28,004 
29'053 
20.11i 
23 'F38 
'351 
'480 
'713 
'803 

25 '953 
29'1G5 

2,Y 06G 

'791 
'683 
'914 

I 'R1.7 
580. 

2s '103 

28 .a65 

.___ 

- 
1 P.M. - 
28 '888 
28 '7.31 
29.164 

'214 
29 '013 
28 ' i l 2  
29 '072 
20'296 
28 '913 

'801 
'i39 
'703 
'85G 
'978 

28 '880 
29 '037 
29 '114 
28 wn~ 

'316 
'460 

T41 
'852 

28 ?I40 
29 '141 

'i9O 
'(ii5 
'f31 
'796 
'549 

28'7.76 

an ' ~ . i i  

- 
3 P.M. 
_- 
26'910 
28'813 
29 '1i3 

'197 
29 '005 

28 '912 
29.1&3 
29277 

'831 

'6ti6 
'795 
310 
'980 

2s '671 
20 '030 
29 '109 
24 'iti5 

'346 
'473 
7 5 5  

28'971 
29 '004 
29.115 
28 '646 

'i88 
'.'01 
'828 
'7W 
"I20 

28 'i55 

2 n w  

- 
5 P.M. 
-- 
28 '906 
28 '$38 
29 '11 i 
29'1 3 
28'947 
23 %ti 
29 '201 
29 '2ti1 
28 %lt i  

'?.IS 
' G L i  
'821. 
'842 
'985 

20 '022 
%!l.O04 
2'1 '71 1 

'33.5 
''IF6 
.750 

28 '908 
29 '060 
29 'Ob7 
28 '(;a9 

*io1 
'835 
"i.53 
'605 

2s '858 

'ma 

28 '79s 

28'862 

- 

- ~~~ 

AIR TEMPERATURE, DEPRESSION OF W E T  BULB, 

3 P.M. 9 A.Y. 1 P.M. 11 A.M. 
Day. 

_ _ ~  
1 
2 
:I 
k 
5 
ti 
7 
d 

9 
10 
11 
12 

13 
11 
15 
16 
I i  
18 
19 
20 
21 
aa 
23 
2.1 

25 
"6 
2i  
aa 
29 
30 
31 

Mean. 
-.-- 

TEMP. TIJIP. TEXP. 

Calm 
Cnlm 
Culm 
Cnlm 
5 
Cnlm 
Cnlin 
Cnlm 
Culm 
Calm 
1:5e 
ESE 
SW 
Cnlm 
ESE 
Cnlni 
Calm 
W 
Cnlm 
Culm 
s 14 
Calm 
Culm 
Cnlni 
NW 
Culm 

SE 
ESE 
ESE 
5 

ESE 

__ 
0 
0 
0 
0 
0 ' 5  
0 
0 

0 
0 
0 

6 
6 
1 
0 

7 
0 

0 
3 
0 
0 
0 '5 
11 

0 
0 
1 
0 

IO 
4 
4 
7 
0 '6 

~ 

0 '5 
0 '2  
0 '4 
0 '4 
0 '4 
0 '2 
0 '1 
0 '4 
0 '1 
0 2 
0 '1 
0 'I) 

0 ' 3  
0 '1 
1 '5 

1 '3 
(1.1 
0 ' 5  
0 'I) 
0 '0 
0 '0 
1 '0 
0 '6 
0 '0 
0 '2 
0 ' I )  

0 '0 

0 '0 
1 '1 
0 '0 

0 ''1 

n '9 

__ 

- 

S 
Calm 
Cdm 
S by D 
ssw 
Calm 
SI$ 
Calm 
Cnlrn 
Culm 
Ciilm 
ESE 
Cnlm 
Culm 
ESR 
c.llm 
Calm 
ESE 
Cdrn 
Culni 
S 
Cnlm 
ESE 
S 
\v 
S cv 
ESR 
Sl3 
IESE 
JCSR 
SSB 

O'R 
0 

0 
1 

0 '5 
0 
0 '5 

0 
0 
0 
0 
i 
0 
0 
6 
0 
0 
0 ' 5  
0 
0 
0 'F 
0 
1 
0 .E 
1 
1 

i 
ti 

'1 
7 
4 

~ 

0 '1 
0 '2  

0 ' 2  
0 '2  
0 ' 3  
0 '3 
0 '1 

(1'1 

0 '1 
0 ' 5  
0 3 
0 '9 
0 '0 
0 '3 
1 '1 

1 9 
1 '0 
0.94 
0 '8 

0 '5 

0 '0 
0 '1  
0 '0 
0 '0 
0 '6 
1 '1 
0 '0 

1 '5 
1 '0 
1 'ti 
1 .a 

~ ~~ 

0 'i 
0 '9 
0 '2  
0 '2 
0 '2 
0'1 
0 '1 
0 ' 1  
0 '1 
0 '0 
1 '1 
1 '0 

0 '.i 
0 '2 
1 '0 
1 '2  
1 '8 
0 'ti 
0 '9 

1 '5  

0 '6 

0 '1 
0 '0 
0 '7 
1 '0 
1 '3 

0 '0 
I f  ' 2  
0 ' 5  
0 '1; 
1 '2 

0 2 
0 'ti 
(1 '2  

0 '2  
0 .a 
0 '1 
(I '4 

0 'U 

0 0  
1 'I 
2 '(j 

1 '0 

0 "I 
0 '4 
1 '2 
1 '0  

1 ' 0  
0 ''4 
0 '9 
1'1 
1 '0 
0 ' 3  

0 '7 
0 '6 
I) '8 
1 '5  
0 '0 
(1 '0 
11 ' 5  
0 '3 
0 '8 

0 '7 
_-- - 

~ 

-15'5 
-13.3 
-18'3 
-14 '8 
-20'0 
-9.0 
-3'6 
-3.3 
-9.3 

3.4 
2 .G 

14 '4 

1 
-3.3 
17 
9 '2 
6 
3.6 
6.5 

10'7 
1.: '2 
5.6 
7 .8 
I .5 
6 4 
8 .o 

13 '9 
10 
5 %  
2.2 
3.6 

Calm 0 
Cnlni 0 
Cnlm 0 
Calm 0 

ssw 0'5 
Cnlm 0 
SE b y E  0'5 
Calm 0 
S 0 '5 
Cnlm 0 
WNW 3 
IiSE ti 
sw 1 
SE 0 ' 5  
ESE i 
Calm 0 
Cnlm 0 
W 0 'j 

Calm 0 

W 0 '5 
Cnlm 0 
rv by N 0.: 
S 0 ' 5  

W b y N  1 .  
SSW 0.: 

SI$ , 
BSE 4 
13SE 7 
SSE 1 

cfll!lk 0 

ISSR e-n 

- 18 ,O 
-14.1 
-17.0 
-15'6 
-164 
- 10.3 
-3'2 
-2.3 
-4.3 

5 '5 
8 3 

14 '7 
0.1 
0 
18 '6 
8 '6 
5 
2 .o 
7 
9 *2  

11 
6 .I 

10 '9 
7 '0 
3.5 
8.2 

12.5 
8 
5.6 
2 '9 
3 %  

2 '0 
-.- - 

-24.5 
-15.3 
-20 2 
- 14 '9 
-22.1 
-13'3 
-7.5 
-3.9 
-10'6 

1 '0 
-2.2 
12.7 
2 2 

-5 '1  
15.8 
8.2 
4 .G 
3 4 
4 '6 

11 '7 
12 .I 
3.6 
6 .I 
7 4 
0 '1 
7 '0 

13.7 
9 
5.6 
1.3 
3 .o 
0 9 

---?-- - 

ssii 0.5 
w 1 

Cnlm 0 
SSB 1 

ssw 0'5 
C;llrll 0 
S IiyE 0'5 
Cnlm 0 
ssw 0 . 5  
Culm 0 
Vrtrinl~lr 1-2 
XSE 1 
S 0 '5 
Calm 0 

Cnlrn 0 
Cnln1 0 
WSW 0'6 
Cii'in 0 
CfIlIIl 0 
JV 0 '5 
SSE 0': 

FSE i 

w IlyN 1 
S 0 ',? 
1%' 1 
s\v 0 '.X 

ESIG 8 
SE 5 
I%l3 4 
ESIG 7 
ssw 2 __ __ 

I T 

-26% 
-16.2 
-24 ,o 
-15.5 
-23.3 
-19.1 
- 10.3 
-4.2 
-9.0 
-3.3 
-7.9 
12.7 
1.1 

-5'0 
14 '7 
8 '6 

10.7 
1 '5 
2 '4 
5.1 

12.7 
0 4 
6 ?3 
7 .I 
4.6 
5 '8 

13 '7 
9 '7 
4.4 
0 Jl 
0 '8 

-1.3 
-- 
- 

- --...-... -. . . . , , 

1'6 1.9 - 0 'ti - 



FOR THE MONTH OF OCTOBER, 1899. 

1 P.Y. 

Cir.-s. 3 
Cir.-s. 4 

--- 

Cir. 5 
- 

Cir..s. 1 
- 
- 

0 
Cir.-s. . 1 
Cir.-s.,Str. 4 
str. ti 
Cum.-s. 9 
Cir. 4 

Cir-s. 4 
Cir. 1 

Str. 
Cum. 3 
Cir. 6 
Cir.-c. 6 
Cir.-s.,St,r. 8 

Nim. 10 
Cir.-s. 10 
Cir.-s., Nim. G 
Kim. 10 
Nim. 10 
Cir.-s, Str. 10 
Cir.-s,, Str. 10 
Cir., Cir.-s. $1 
Cii.., Cir.-s. 10 

5 '2  

- 

-- 

StF., Nhl. !J 

79 

3 r x .  

Cir.-s. :3 
Cir.-s. 1 
Cir. r 

0 -  0 
Cir.-s. 2 

0 -  0 
0 -  0 

Cir.-8. 1 
Cir.-s. 1 
Cir.-s.,St,r. 2 
Cir. 2 
Cir-s.Cum-s. 9 
Cir. 5 
Cir.-s. ti 
Cir. a 

0 -  0 
1 -  0 

Cnm.,Str. 7 
Cir., Nim. 8 
Cir.+ Cir.-c. 3 
Cii..-s.,St,r. 9 

Nim., Cir. 8 
Cir.-s. 10 
Nirn. 8 
Nim. ti 
Niin. 10 
Cir.-a , St,y. 10 
Cir.-s., Str .  7 
Cir., Cir.-s. 9 
Cir., Cir.-s. 10 

5 '0 

Str., Nim. 8 

~ - - _  

CLOUD OBSERVATIONS (see p. 48), - 
D A ~ .  
-- 

1 
2 
3 
4 
5 
ti 
7 
8 
9 

IO 
11 
12 
13 
11 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

Mean. - 

- 
BHIGHT 
UNSIIIiYli - - ~  

8 '5 
i '3 
8 '3 
7 '8 
8 '4 
8 '6 
8 '0 
9 '4 

11 '1 

9 ' i  
8 'ti 

11; '4 - 
9 '8 

12 '0 

11 '2 
12.0 
1'2'8 

1 '3 
7 '0 
4 3 
2 '0 
1 '5 
1 '7 ., .3 

2 .0 

- 

- 

- 
- 
0 '6 

- 
DAY. 

1 

-_ 
9 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1t1 
17 
18 
19 
a0 

21 
22 
23 
24 
25 
2t1 
27 
28 
29 
30 
31 

~~ 

11 A.M.  
-- 
Cir.-s. 4 
Cir.-s. 3 
Fr. Str. 1 
Cir., Cir.-s. 3 
Cir.-s. 1 
Str. 1 

0 
0 

Cir.-$. 1 
Cir.-s., S ty .  ti 
Cir., Str. 7 
Str. 10 
Cir. 2 
Cir.-s. 2 
Cir. 1 
- 0 

Str. 1 
Str. 2 
Nirn., Str. 10 
Nim. 7 
Cir.-s., Str. 8 
Cuin., 811. 9 
Nim. 10 
Str., Cum.-s. 9 
Cir.-s. 10 
Niin. 10 
Nim. 10 
Cir.-s., Sty. 10 
Cir.-s., Str. 10 
Cir. 8 
Cir,, Cir.-s. 10 

5 '4 

- 
- 

~ 

5 P.M. 

Cir.-s. 3 
Cir.-s. 1 
Cir. 8 

0 
Cir.-s. 2 

0 
0 

Cir.-s. 1 
Cir.-s. 1 
Cir.-s,, Str. 1 
Cir. 3 
Cir-s, Cum-s. 9 
Cir. 2 
cir.-s. 2 

Cir. 3 
0 

Cii.-s., Str. 3 
Cain.,  Str. 3 
Niin. 10 
Cuin., Sty. 9 
Str., Nim. 10 
Str., Njm. 8 
Str., Cir. 7 
Cir.-s. 10 
Nini. 0 
Nini. !I 

A'ini. IO 
Cir.-s., SIr. 10 

Cir.-s., SIP. 7 
Cir., Cir.-s. 10 
Cir., Cir.-s. 7 

5 '1  

--- - 

- 
- 
- 

- 

~~ ~~~~ 

7 r.11. 

Cir.-s. 5 
Cir.-s. 1 
Drift  8 
Cum. 1 
Cir:s. 2 

0 
0 

Cir.-s. 1 
Cir.-s., Str. 4 

0 
Str., Nim. 8 
Cir-s, Cnn-s.1 
Cir. 2 
Cir.-s. 3 
Cir. 2 

0 

Cir.-s., St,r. 4 

Cinn., Str. 3 
Nim. 10 
St,r., Cum. 10 
St r. 7 
Str., Nim. 7 
Str., Cir. G 
Cir.-s. 10 
Niin. 10 
Niin. 9 
Xiin. 10 
Cir.-s., St,r. 10 
Cir.-s., S1.r. 7 
Cir., Cir.-s. 10 
Cir., Cir.-s. 7 

-__ 

- 
- 

- 

- 

9 A.M. 

Cir.-s. 4 
Cir.-s. 4 
Fr. Str. 1 
Fr. Str. 2 
- 0 

Fr. Sty. 1 

0 
Cir.-s. 1 
Cir,-s., Str. 8 
Gi?., str .  7 
Str. 10 
Cir.-a., Str. 4 
Cir.-s. 1 
3ir. 2 
- 0 

str. 1 
3tr. 2 
Nim. 10 
Nim. 9 
Cir.-s., Str. 4 
Zuin., Str. 8 
Nim. 10 
Zir.,Cir.-s,St.7 
3ir.-s. 10 
Nim. 10 

Nim. 10 
Cir.-s., S t y .  9 
Cir.-s., S ly .  9 
Oir. 7 
Cir., Cir.-s. 10 

5 '2 

- n 
- 

___- 

9 1 P . N .  

Cir.-s. 5 
Cir.-s. 1 
Drift 6 
Cum., Cir.-s.2 
Cir.-s. 1 

0 
0 

Cir.-s. 1 
Cir:s., Str. ti 

0 
S t y .  10 

0 
0 

Cir.-a. 3 
Cir. 1 

0 
Str. 9 
Cllln., Str. 2 
Nini. I1 

str., Clllll. n 
Sir. 3 
Nim. 9 
Str., Cir. 9 
Cir.-s. 10 
Nini. 10 
Kiln. 10 
Nini. l o  
Cir.-s., Str. 10 
Cir.-s., S1.r. 7 
Cir., Cir.-s. 10 
Cir., Cir.-s. 7 

--- 

- 
- 

- 
- 
- 

- 

5 
I 

6 '1 I?:I '7 - To!nl. - 

DAY. 

and WIND DIRECTION AND FORCE (see p. 45). 

n S . M .  

Tsnw. 
__- - 

-19'5 
-18'6 
-9.7 
- 18 '2 
-17% 
-4'2 
-4'2 
-6.7 
- 10 *3 

6.4 
8 .I 

15 .O 
-3.3 
-2.0 
19.3 
7 '8 
4.6 

-0.2 
6 '1 
8.2 

10.7 
5 '8 
I .5 
6 .I 
0 3 
6.4 

12 .a 
7 .I 
4 .I 
4.1 
3 .ti 

1 .o 
--- - 

Ticair. Wisn. T ii  11 r. film. MAX.  SrIIAlc 
M A X .  WlrrD. 

---- 
1 'ti 

- -_ 

0.3 
0 '3 
0'1 
0 '5 
0 2 
0 '3 
0 '1 
0 '1 
0 '2 
0 '3 
2 '0 
0 ' 8  

0 '2  
0 '9 
1'1) 
0 2 

0 ' 3  
0 'I 
0 '1 
0.2 
0 '3 
0 '1 
0 '6 
0 '2 
0 '3 
0.7 
0 '0 
0 '1 
0 '0 
0 '6 
0 '4 

0 ' 4  
- 
- 

Calm 
Calm 
ESE 
8 I!y E 
ssw 
Calm 
Culm 
Culm 
Cllllll 

Calrn 
ESB 
1CSZ 

Cnlm 
ESE 
c'llm 
Culm 
ssw 
Cnlm 
Calm 
S 8  
Cnlm 
NNW 
S 
NW 
Cutin 
ESE 
Nl\' 
ES E 
ESE 
S 

s Ily \v 

-22.3 
-21.2 
-9.3 
- 17.2 
-20.2 
-13.9 
-9'5 
-9'2 
-14'0 
-4.6 

I '0 
8.5 

-4.7 
2.5 

15.1 
2.4 

-0.1 
-3.3 

5.5 
6.4 
8 .I 
3 ti 
4 % 
5 % 
0 .o 
5.6 

12.4 
6 '8 
1.8 
4 ,6 

-0.2 

-1.5 
--- 
- 

Culm 0 
Calm 0 
ESE 8-11 
SIiyB 1'5 

Call11 0 
SE 0 ' 5  
Culm 0 
Cnlrn 0 
Culm 0 
Calm 0 
ESE 8 
NW 3 
s by w 0'6 
W 0 '5 
ESE 7 
CUllll 0 
C U l l l l  0 
ss\v 1 
Culm 0 
Celllll 0 
Calm 0 
Culm 0 
SI? 1 
S 1 
NW < 0'5 
ssw 0'5 
ESE 8 
N W  1 
ESB ti 
Cnlm 0 
Calm 11 

Cnlm 

ESE 
ssw 
Cailn 
Cllilll 
Caln, 
C l h l  

Culm 
Cnlin 
IFSE 
N 
Calm 
1E3E 
1:m 
Culm 
Calm 
Culm 
Cnlm 
NNW 
CUllll 

Cnllll 
SE 
S 
Cnllrl 

Cnlrn 
EBB 
liSW 
ESE 
RSE 
S 

ClllNl 

0 
0 

7 
2 ': 

0 
0 
0 
0 
0 
0 
7 
0 ' 5  
0 

7 
8 
0 
0 
0 
0 
2 
0 
0 

0 ' 2  
1 
0 
u 
0 
2 
ti 
I 

0 '5  

- 2.; '8 

- 18 '5 
-16'5 
-16.3 

- 20 '7 
-15.2 
-11'2 
- 7  '.i 

-12.0 

-ti '3 
0 '4 

i 'i 
-3 '5  

1 '9 
15'1 
3 '1 

5 '2 
- 2  '3 

2 ' 8  
5 '9 
8 '8 
2 '5 
5 '1 
ti '5 
2 '1 
t5 '5  

12'7 
i '8 
'I .. - .I 

1 ' 2  

0 ' 2  

-30'5 
-30% 
-35'0 
-22.7 
.-',I .. J 
-29'1 
-23'7 
- 22 '0 
- 23 '.I 

-17 'ti 
-17.1 
-9 '3 

-8.7 
-13'2 
-5'1 

0 '2 
- 8 ' i  
- 1 '<I 

-12'9 
0 '$1 

'1 '8 

-8Y.I 
0 9 
0'1 
1'3 

-0'8 
'1 '8 
ti '0 

1 ' 7  
-1'0 
-3'1 

- 16 ?l 

-13Yi 
-12.1 
- 7 . 0  

-11.2 
-15.1 
-2 .9 
-0'8 
-1 '4 

-3.1 
(i '8 

12'8 
1 6 %  
2 '5 

14 '8 
19'4 
10 'ti 
10 '3 
4 '3 
i '0 

l i  '0 
11'3 

T '(i 
12'ti 
9 '1 
ti ' 5  

1,j'I 
I,-,% 
12.0 

7 '0 
4 '0 

25 '3 
23 '0 

:I '0 
10.5 

3 . 7  
2 '1 
6.7 

1 S ' i  
18's 
s '2 

21 '0 
12'c' 
e:! '0 

22 '1 
19'6 
26.5 
215 '2 
29 '0 
14% 
21 '3 
30'8 
18 '8 
16.5 
23 '(i 

lti '0 
11 '0 

31 '0 
15 % 

11 '0 
11 '2  

5 '3 

1 
9 

:1 
4 
5 
ti 

R 
9 

10 
11 
12 
13 
14 
15 
16 
l i  
18 
19 
a0 
21 
L"' 

23 
2.1 
"j 

21; 
21 
23 
29 
30 
31 

Nenn. - 

-25.1 
- 20.8 
-9'1 

-17.1 
-18'2 
- 11.3 
-12.1 
-10'7 
-16'2 
-9'3 

8 '7 
2 '6 

-8 '7 
8 '8 

15 '4 
-2'4 
-0.4 
-6'1 

2 .I 
6 .I 
4 4 
4 %  
3.3 
5.3 

-0.4 
5.1 

11 .I 
5.8 
0 .6 
1.6 

-0.4 

-2.6 
-I 

0 
0 

ti 
0 '5  
0 ' 5  
0 
0 
0 
0 
0 
7 
fi 

0 ' 5  
0 
7 
0 
0 
1 
0 
0 
0 '5  
0 
0 ' 5  

0 '5 
0 
8 

1 
, 

5 
0 '5 

0 "I 
0 '3 
0 '1 
0 '2 
n .a 
0 '1 
0 '1 
0.1 
0 '2 
0 '1 
1 '8 
0 '8 
0 '1 
1'1 
1'1 
0 '0 
0 '0 
0 '1 
0 '0 
0 '3 
0 '2 
0 ' 5  

0 ' 5  
0 ' 3  
0 '0 
0 '.I 
0 '0 
1 '0 
0 '0 
0 '3 
1 '0 

0 .2 
0 '2  

0 '1 
0 '2 

0 2 
0 '1 
0 '1 
0 2 
0'1 
1 '4 
2 '4 
1'1 

0 '2 
0 '4 
1 '0 
0 'A 
0 '9 

0 ? 
0.4 

0 '6 
0 '8 
0 4 
0 '8 
0 '4 

0 '1 
1 '0 
(1'0 

0 '0 
0 '0 
0 '.i 
0 8  

0 '5 
___ 
- I ' 8  0 '4 - 1 ' i  -1 .9  - -10.7 - 4 'G - 



80 

-- 

7.3 
3.9 
22.7 
21.7 
16'2 
20.5 
14.5 
11.5 
12.2 
14.1 
13.7 
18.7 
25'4 
22.0 
24.8 
22.4 
21.9 
21.8 
23.9 
19.0 
21.7 
18.4 
15.9 
22.5 
13.7 
24.3 
31.7 
45.5 
31.5 

METEOROLOGICAL OBSERVATIONS AT CAPE ADhRE 

- 

0'6 
0'1 
0'3 
0'0 
1'7 
2'7 
1'8 
0'3 
0'1 
0.9 
1'4 
0'1 
2 .9  
1'2 
2-13 

0.6 
1'8 
1'0 
1 .3 
0.4 
1.0 
1'4 
1.2 
1.7 
1'8 
2.3 
0'8 
8 ' 5  
2.3 

BAROMETER READINGS (seep. 46). - 
DAY. 

--- 
1 
a 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
12 
14 
I h  

16 
17 
I8 
I9 
20 
21 
22 
23 
?,I 

25 
26 
27 
28 
20 
30 

Mean 
-- 

- 

- 
A.M. 

- 
3 '078 
3.188 
3'745 
8'1lti7 
9 '296 
'335 
'232 

9 .om 
8 '8% 
9 '030 

' li0 
'293 
301 
'104 
'633 
'400 
'289 
'232 
'302 
.365 
.%I 
'200 
'323 
'ti47 
'571 
'751 
'ti81 
.ti53 
.579 

'!I ' 6 8  
- 
9'313 

- 
(1 A.M. 

_- 
29 '094 

29.180 
23 '134 
23 'Rig 
29'151 
'333 

29'219 
2R '965 

28 Y392 
29 '062 

'173 
'302 
'281 
'139 
'591 
'410 
'262 
,n4 
'315 
'3% 
'374 
'282 
'334 
'titi3 
%ill 
' i48 
'693 
'588 
'58ti 

29 'ti56 

.',- 

__ 
29'314 - 

- 
1 P.M. 

- 
29'135 
29'177 
28 '708 
29'019 

'378 
,337 

29'210 
28 '065 
28 '857 
29 '093 

'181 
'381 
'251 
'176 
'ti79 
'424 
'238 
'273 
'326 

.345 

'370 
'274 
'366 
'tit'fi 

.ti37 
%!I8 
%!I4 
'4 16 
'586 

29 '637 

29'317 

___ 

- 

- 
I P.M. 

28 '38  
29 '140 
28 '729 
29 '0% 
'313 
'329 

29 '216 
28 '905 

28 '845 
29'139 

.I75 
'342 
'218 
'236 
'ti62 
'311 
'200 
'291 
'328 
'339 
'.?;ti 
W!) 
'385 
'669 
'656 
'titi6 
'681 
'382 
'S82 

an 'ti.i.1 

9'176 
!$I'll4 
'8 '704 
!9'139 
'31 1 
'3% 

!9 '225 
!8 '930 
I8 '848 
!9.125 

.I90 
'341 
.195 
'276 
'624 
'.id0 
'1 75 
'302 
..?.I7 
$ 4 1  
'370 
'274 
'444 
'tiil 
'707 
.ti41 
'tiii 
'486 
'573 

29 '652 

$9'207 
29 '063 
B ' i R R  
19'liB 

'330 
'31 1 

'9 '205 
38 '920 
38 'a60 
19'345 

'198 
'323 
'176 
'309 
'575 
'410 
'I70 
'304 
'334 
'333 
'374 
'260 
'462 
'8'4 
'735 
.ti53 
.titi3 
'416 
'.579 

39 .Gti6 

39 '222 
Z9'012 
28'764 
a9 '230 
'371 
'31.1 

39'188 
28 '020 
28 '86 1 

29'164 
'217 
'368 
'167 
'378 
'V36 
'410 
.1>9 

'325 
369 
'349 
'N8 
'379 
'514 
'He5 
'691 
'ti75 
'titin 
'44R 
'585 

29 '662 
__ 
a9 '33.1 - 

Slight snow, 3 p. 
Vnpour cloud in N, 5 p. 
Blowing from ESE all past night,. Anemometer demolislied during night, wind 
Blowing all past night. [torce about 11. 

Open patches of water in NNE ; slack ice towards the  N, 5 p. 

Dark wpour cloud in N, 5 p. 
Vapour cloud in N, 5 p. 

Vapour cloud in  N, 1 p. 

Slight snow, 11 a. and 1 p. 

Slight snow, 5 p. 

Dense mist over tho surfacc of the  Bay nliout IO feet 
[high; qiiitc clear above this height, 9 p. 

Snow squalls, 3 p. Dense mist ovcr the  surface of tho Bay about 20 feet high, 9 p. 

Yapour cloud in N, 11 a. 

Low mist in S, 9 a. Vapour cloud in N, 11 a. Clouds moving swiftly from SI$ 5 p. 
Blowing all past night, from ESE. 
Blowing all past night from SE Iiy S. 
Blowing all past night from SE-S. 
Blowing ncarly all past night from ESE. Dcnse mist on snmniit of Cape Aclare, 5 p. 
Mists over inountain rangrs, 3 p. 

29'312 - $9'321 - 29 '322 - 
AIR TEMPERATURE, DEPRESSION OF WET BULB, 

9 A.M.  1 P.M. 3 r m  
D A r .  

W l X D .  TiiMr. TEMP.  W f N D .  

Calm 0 
Calm 0 
SE 6-7 
5 0 3 
S b y E  0.5 
SE 4 
SE 5 
5 0 ' 5  
Crrlm 0 
Calm 0 
Calm 
Calln 0 
Calm 0 
Callll 0 
SE 0 '5 
Calm o 
Y S W  0'5 
Calm 0 
w I l y  s 1 
5 0 '5 
W 0 '5 
Calm 0 
Cnini 0 
SW 0'5 
SB 1 
SSE 6 
S6E 4 
ESE $1 

SW 0'5 
5 0 ' 5  -- 

1 '4 

TEMP. 
__ 

0 '1 
0 '3 
1'1 
1'1 
0 '7 
2 '3 
0 '1 
0 '0 

1 '1 
0 '5 
0 '5 
0 '6 
1 '1 
1 '1 
0 . 5  
0 '6 
1 '3 
2 '0 
0 '1 
0 '0 
0 '8 
0 .9 
1.2 
0 '8 
0 ' 5  
0 '2 
0 '0 
4 '8 
0 ' 8  
0 '7 
-- 

0 '9 - 

__ 
0 '8 
1 '1 
1 '5 
3 '5 
2 '3 

1 '5 
1 '0 
0 '0 
0 '5 
1 '6 
1 '9 
0 '7 
2 '1 

1 '0 
2 '2  
1 

1 '7 
0 ?I 

0 '$1 

0.1 
1 .a 
1 'I1 

1 '3 
2 '0 
0 '0 
0 '9 
0 .0 
8 '2  
1 ' 5  
1 '2  

~ 

0 ?) 
0 ' 5  
0 -2 
1 '0 
2 '7 
3 '8  

2 '4 
0 '0 

0 '3 
1 .a 
0 '9 
1 '0 
1 '7  
1 '9 
2.1 
0 '3 

1 '7 
1 '4 

0 '4 

0 '7 
"4 

1 ' 8  

1 '3 
0'9 
0 '5 
1 '8  
0 '8 
7 '8 
2 ' 5  
0 '7 

- 
6 7 
2.1 

22 .I 
20 3 
16'2 
21.4 
14.3 
11 .I 
9 
12.3 
9 '6 
16 .I 
22.2 
23 .I 
25 '1 
20 -5 
21 e2 
22.3 
21.2 
19 '9 
21.4 
16.3 
13.1 
20.4 
11 '9 
23 .O 
31 *I 
42 .E 
32 *O 
28.7 
-- 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 
23 
2.1 

25 

26 
'-7 
28 
29 
30 

4.1 
0 7 

20 '9 
24.5 
17.2 
20.7 
16.5 
10.2 
6.2 
14.4 
7 .2 
18 .I 
20 '9 
25.3 
24.3 
20.2 
19.2 
24 
19.5 
18.2 
19% 
14 .I 
9 '9 
14 '9 
8 '6 
24 .O 
31.9 
31 .O 
32% 
28 '6 -- 
18.5 - 

Calm 0 
Calm 0 
SE 6-7 

S 
Calm 
SE 
ESE 
Calm 
ESE 
SE 
Calm 
Calm 
Calm 
Calm 
Cllllll 

Calm 
N 
Calm 
Calm 
Cl~llll 
S 
ESE 
SSE 
sw 
Calm 
Calm 
SW 
S I4 
ssw 
SSB 
SIC 
Calm 
SSE 

0.5 
0 

6-7 
6 
0 
6 
5 
0 

0 
0 
0 
0 
0 
I ' 5  
0 
0 
0 
0 '5 
4 
0 '5 
0 '5 
0 
0 
0 '5 
1 
4 
6 
6 
0 
0 5  

S 
Calm 
SB 
RSE 
s i,y E 
ESE 
SE 
Calm 
Calm 
Calm 
Calni 
Calm 
Calm 
Cnlni 
SE 
Calm 
SSW 
Calm 
SE 
SSE 
SW 
Calm 
Calm 
S 
BE 
S 
SSE 
ESE 
sw 
S 

0 '5 
0 
8 
4 
0.5 
5 

I 
0 
0 
0 
0 
0 
0 
0 
0 ' 5  
0 
0 ' 5  
0 
0 ' 5  
0 ' 5  
0 '5 
0 '  
0 
0 '5 
1 
4 
4 
8 
1 
0 '5 

8 .I 
6 *3 
21 
21 *3 
16 '2 
19.3 
13 4 
11.2 
12.7 
15.7 
15 .I 
19 .I 
24.7 
21-.9 
24-3 
24 .O 
21 '5 
21 .o 
23 -0 
21 .I 
21 *2 
18 '7 
17.1 
24.2 
16 *7 
24 .o 
30.9 
45 *6 
30.5 
30.1 

s E 
Calm 
ESE 
SE 
Calm 
s E 
Calm 
SE 
Calm 
Calm 
N by E 
Calm 
Calm 
Calm 
W 
ESE 
C a1 ni 
Calm 
S 
S 

Calm 
SB 
SI3 by S 
S by E 
NW. 
S 

s by w 

4 
0 
5 

4 
0 

0 ' 5  
0 
0 '5 
0 
0 
1 
0 
0 
0 
1 
4 
0 
U 
1 

1 
1 
0 
'I 
ti 
5 
1 
0 '5 

--- 
1 ' 5  1 'ti 20.5 1 1'5 1 '0 1 '5 - Mean. 19.4 1 1.5 



FOR THE MONTH OF NOVEMBER, 1859. 

0.3 
2'1 
0.0 
3 '1  
1.0 
1 ' 2  
0'9 
0'0 
0.2 
0'6 
1'0 
0.4 
1'1 
0'9 
0'4 
0.n 
1 ' 4  
0.0 

0'4 
0.5 
0.8 

1'0 
0.9 

0.8 
0.7 
0.9 
(1'6 
1'5 
1'8 

1 .I 

81 

Calm 0 
ESE 5 
SSB 0-7 
SIiyE 2 
ssw 0': 
SE 6 
SSE -4 
Calm 0 
Calm 0 
Calm 0 
SE 0 ': 
Culm 0 
Calm 0 
cull11 0 
\V 0 .: 
Clllm 0 
Calm 0 
s 0 'F 

0 ~ 2 C l l l l l l  0 
SSE 0 ' :  

Calm 0 
Culm 0 
Calm 0 
SW 0'5 
SSE 2 
SE by S 7 
s 1 
Sli: 1)s IO G 
SSW 0.: 
Calm 0 

--- 
1 '4 

see p. 48). CLOUD OBSERVATIONS - 
D A S .  

-- 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 

21 
22 
23 
2.1 
25 

ao 

28 
27 
28 
29 
30 

Mean. 
-- 

- 

9 A.M. 

Nim. 10 
Uir. 1 
Cir.-s., Str. 9 
Cir., Cum. 2 - 0 

- 0 
Cir., Cum. 3 
Nim. 10 
Cir., Nim. 7 
Cir.. Cir.-s. 1 

0 
0 

Cir.,Fr. Nm.5 
Cir.-s., Nim. 2 
Nim. 7 
Nim. 10 - 0 
Cum.-s.,Nm.Q 
Cum.-.% 10 
Str., Cir.-s. 9 
Cir.-s., Nini. G 
Cir. 1 - 0 
Fr. ,Nim. 1 
Cir. 1 
Str., Nim. 8 

Cinn.-s. 0 

Cir. 7 
Str., Cir.-8. 9 
Nim. 9 

4 '9 

- 
- 

_I-- 

11 A.M.  

--- 
Nim. 10 
Cir, 2 
Cir.-s., St,?. 0 
Cir. 1 

0 
0 

Cir.-s., Str. 7 
Nim. 10 
Cir., Nim. 8 

Cir., Cir.-s. 2 
0 

Str.. Cir.-,s. 7 
Cir.-s., Cum.: 
Cir.-s., Niin. 2 
Nim. 8 
Nim. 10 

0 
Cum.-s.,Nm.Q 
Cum.-8. 9 
Str. 9 
Cir.-s., Nim. 5 

0 
Cir.-s., Str. 1 

0 
Vnponr Cld. 1 
Niin.,Cm.-8. 8 
Cnm.-s. 10 
Cir,, Cir.-c. 6 
Str., Cir,-s. 10 

- 
- 

- 

- 

- 

- 

Nim. n ---- 
5 '3 

I p.nr. _-__ 
Nim. 10  
Cir.-s., Cir. 3 
Cir.-s., Str. 7 
Cum. 1 

0 
0 

Cir.-s., Str. 10 
Nim. 9 
Cir. 7 
Cir., Cir.-s. 7 

0 
Str., Cir.-s. 7 
Cir., Cir.-s. 5 
Vaponr Cld. 2 
Nim. 10 
Nim. 10 

0 

Cnm.-s.,Nm. 8 
Cum.-s.,Str.lO 
Nim., Str. 9 
Cir..s., Nim. 5 

0 
Cum.-s. 1 
- n 

Nim. 3 
Cm.-s.,Cr..s. 8 
Cum-s. 10 
Cir., Cir.-c. 8 
Cum.-s., Stis.9 
Nim. 8 

6 .6  

- 
- 

- 

- 

- 

--- 

3 P.X. 

---- 
Nim. 10 
Cir., Cmn. 1 
Cir.-s., Str. 5 

0 
0 

0 
Cir.-s., Str. 10 

Cjr., Nim. 7 
Cir., Cir.-s. 5 

0 
Cum. 5 
Cir., C1r.-3. 4 
Fr. Nirn. 4 
Nim. 10 
Str., Nirn. 0 

0 
Nim. 9 
Cum.-s., St,r. 9 
Nim,, Str. 8 
Cir.-s.. Nim. 4 

0 
Cum.-s. 1 

0 
Nim. 4 
Str. m 
Cum.-s. 10 
Corn.-s.,Cir. 9 
Cum .-s.,SQr.lO 
Nim. 8 

6 '3 

- 
- 
- 

Nim. n 

- 

- 

- 
- 

--- 

5 P.ni. 7 P.bl .  

__-- 
Nim. 10 
Cir. 2 
Cir,-s,, Str. 4 - 0 
Cir. 4 
Str. 1 
Str. 10 
Nim. 3 
Uir.. Nim. 8 

Cum.-s. 9 
Str. 1 
Cum. 5 
Cir. 2 
Fr. Nirn. 3 
Nim. 10 
Cr.Cr-s.Cm-s 5 
- 0 

Nim. 10 
Cm-s.Alt.-cm 8 
Nim., Str. 7 
cir,-s., Nini. 7 
- 0 

Cum.+. 1 - 0 
Niin. 3 
Cum.+. 8 
Cum.-s. 10 
Curn.-s..Cir.10 
Cir.-s., Str. 10 
Cir. 3 

5 '1 

--- 

0 P.M. 

__.-_ 
Cir.-s., Nim. C 
Cir., Cir.-s. 7 
Cir.-s., Str. 3 - C 
Cir. 3 
Str. 1 
Str. I0 
Nim. 3 
Cir., Nim. 9 
Cir.-a., Str. 8 
Str. 1 
Oum. 5 
Cir. 3 
Nim. 6 
Nim. 10 
Cir., Cnm.-s. 3 
Fr.Nim. 1 
Nim. 9 
Cm.-s.,Cir.-s.I 
Nim., Str. 7 
Cir.-s. 2 
- 0 

Cir.-s. 1 - 0 
Nim. 2 
Cum.-s. 9 
Cum.-s. 10 
Cir., Cir.-s. 10 
Cir.-s., Str. 10 
Clr.-s., Str. 5 

5 '1 

--- 

Nim. IO 
Cir. 1 
Cir.-s,, Str. 4 
- 0 

Cir. 1 

Str. 1 
Cir..-s., Str. 10 
Nim. 6 
Cir.. Nirn. 8 
Cir., Cir.-s. 7 - 0 
Cum. 6 
Cir. 3 
Br. Nim. 2 
Nim. 10 
Cum.-s.,Nm. 7 

0 
Nim. 9 
Cinn,-s.,Str. 9 
Nirn., Str. 7 
Cir.-s.. Niin. 9 
- 0 

cunl.-s. 1 
0 

Nim. 4 
Str. 10 
Cum.-s. 10 
Cum.-s. 10 
Cir.-s.,Nim.lO 
Cam.-s.,Nm.R 

5 '1 

- 

- 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 

11 
la  
13 
14 
15 
16 
17  
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 

Total. 

28 

--I 

- 
ia.4 
4 '0 

12'0 
13'0 
13'2 
4 '7 

8 '2 
6 .o 

16.4 
4 '0 

II '0 
12'4 

- 

- 
15'3 
2 '0 
- 
1 '0 
8 '5 

15 '2 
15'1 
15.0 
14 '4 
- 

B '6 

and WIND DIRECTION AND FORCE (see p. 45). - 
DAY. 

5 P.M. 0 P.M. 
__ 

MIN. TRMP. 
. - -. 

~ 7.7 
6 *7 

22.2 
21 *I 
14.8 
18 *O 
11 4 
9 *5 
11 '9 
12 .o 
15 *2 
19 -7 
23 ~3 
n 2 
22.2 
w .1 
21 T7 
20.3 
20.3 
19'9 
20.5 
22 .o 
15.9 
22 *5 
20 Ji 
23 *5 
32.9 
42 *9 
30 2 
30.1 - -- 
20 *2 
7 

WtND. WIND. la. + 9p -_ __- 
2 

2 '9 
5 . 8  

19'8 
19'6 
13 '5 
17.2 
11'2 
9 '0 
7 '5 

10'8 
10'9 
19.2 
20.4 
23 '0 
2% '0 
19 'G 
18 '4 
22 '0 
18 '1 
13'0 
18'7 
17'2 
8 '4 

10 '0 
15.7 
22.5 

34 '4 
39 '5 
30 '4 

28 '8 

-- 
0 
0 
5 
1 '.5 

0 -5 

3 
5 
0 
0 
0 
0 
0 
0 
0 
0 '5 
0 
0 
0 
0 
0 'b 
0 ' 5  

0 
0 
0 ' 5  
2 
6 
4 

4 

1 
0 

__ .. 
Calm 
Calm 
SSE 

ssw 
SR 
SSE 
Calm 
Ciilm 
Calm 
Call11 
Calm 
Calm 
Culm 
W 
Calm 
Culm 
Calm 
Calm 
sw 
sw 
Culm 
Calm 
sw 
SE 
SSE 
SSE 
SE by B 
sw 
Calm 

s Ily E 

__ 
0'0 
a '2 

0.4 
0 '8 
0 '3 
1'1 
1 '0 

0 '0 
0'1 
0 9 
1 '0 
0 '9 
1'1. 
0 '9 
0 '0 
0 '0 
0 '7 
0 '8 
0 '5 
0 .0 
0'1 
1 '4 
0 '5 
1'0 
0 '5 
0 '2 
1 '0 
6 '4 
0 '0 
0 '3 

4 '1 
10.8 
19 .I 
19 '1 
13 -9 
14 -9 
10.9 
9 -2 
8 .I 
11 .o 
14.7 
20.7 
20 *7 
21 *9 
20 .I 
23 *o 
21.3 
19.1 
19.5 
15.1 
18 %3 
21 .o 
13 *5 
19.7 
21.7 
22.8 
31 '9 
41 -l 
28 '8 
31.9 
- -- 
19 .o - 

1 .G 
10 '9 
18 
14 4 
9.8 
13 *I 
11 '8 
7 
8 .n 
7.2 
14.5 
19 -7 
19 *9 
20 *7 
19,7 
18.9 
17.5 
19.1 
16.7 
13.5 
17 
19.7 
G '9 
17'1 
22 '7 
21 .o 
36 '9 
41 '9 
28.1 
29 '0 
I- 

17.5 - 

Cnlm 0 
BSE 8 
S 3 
C d m  0 
Ciilm 0 
S b y E  5 
SI3 bys 4 

Calm 0 
Calm 0 

Calm 0 
Calm 0 
Calm 0 
Cnlm 0 
Calm 0 
ClllnI 0 
Calm 0 
Calm 0 
s w  1 
Calm 0 
Calm 0 
Ualm o 
Culm 0 
Calm 0 
BSE 7 
SE I l y  s 7 
SSE 4 
ICSB 6 
ssw 1 
Cnlm 0 

cRilrl n 

-2.8 

-4.3 
1 'I 

11 *I 
6 '1 
3 '8 

12'2 
8 '6 

-1'3 
(i ' 5  

-1 '5 
. 6'3 
13 ' E  
13'0 

5 '6 
17 '4 

9 7  
14 ' 9  
14'5 
5 '4 

-0 .2  
2 '3 
3 '9 
3 '8 
8 '6 

21 '1 
28 '1 
27 '5 
26'6 

n '9 

-- 
0 '0 - 

6 '5 
9 '8 

21 4 
26 '0 
28'1 
20 '8 
21 ' G  
17'1 
13 .a 
14 '6 
15 '8 
21 '3 
33.1 

25 'I) 
21 '4 
27 '5 

21'0 
25 '0 
25 '9 
a!) '1 
29 '1 
23 '3 
22 '1 
20 ' G  
24 '7 
25 '3 
32 '0 
.I1 '8  

45 '8 
33.2 

18 '5 
20 '3 
25 '0 
29 '8 
33 9 
38 '0 
20 2 
21.0 
30 .o 
31 '5 
30 '1 
8 i  '1 
34 '4 
45 '6 
37 '0 
39 '0 
40 .0 
40.1 
29.7 
37  ' 5  
47 '3 
36 '3 
49 '1 

49 '6 

50 '0 
4:19 
34 '0 
46'3 
46'1 
44 '6 

_- 
- - 

1 
2 
3 
1 

5 
F 

r 
8 
9 

10 
11 
12 
13 
14 
15 
16 
I T  
18 
19 
20 
21 
22 
23 
24 
25 

26 
"7 
28 
20 

30 

0 4 
1'1  
1.9 
2 *9 
0 '9 
1 '0 
0 'H 
0 '0 
0 ' 5  
0 '7 
1'0 
1 '7 
1 '4  
0 ' 9  
0 '9 

1 '1 
2 '0 
0 '5 
0 '6 
0 '6 
0 '7 
1 '6 
1'0 
1 ' 5  

0 '9 
1'1 
2 9 
7 T 
1 '4 
1'1 -- 
I '4 - 0 '8 - 1 ' 5  18'0 - 24'1 - Moan. - 
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i P.X. 
-- 
a9 '597 

'696 
.675 

29'213 
28 '989 
29'072 

'136 
'308 
'482 
'378 
'391 

'2.15 
'2S8 

,348 

'360 
29'360 
28'975 
29 '235 

m s  
.I38 
'1510 
%<I 

29 '310 
ZR %i 
2:) .OS3 
?8 ,057 
28 '994 
29'122 
FJ '033 
28 '916 
18'832 

30'227 

- 
A.;\I. 
- 
9 '617 

'ti06 
'756 
'398 
'050 
'032 
'101 
'215 

.513 
'415 
'397 
'378 
'271 
'233 
3.X 
'3.57 
'153 
'1'11 
'013 
.23l 
'160 
'I98 
'370 
'011 

'9 '010 
'Y3lI6 
'8?lG0 
'9 .071 
'9.065 
'8 '972 
'8 +m 

7 P . M .  

-_- 
23 

'724 
'ti46 

29'120 
28 '962 
29'077 

'161 
'431 
'478 
'3% 
'334 
.347 
.251 
'293 
'363 

29.3ti7 
28 '990 
29 '253 

,315 
'392 
'161 
'304 

29 '301 
28.705 
2q '074 
2s '966 
29 '007 

'120 
29 '036 
28 '9X 
23'813 

29'227 

--_ 

METEOROLOGICAL OBSERVATIONS AT CAPE ADARE 

BAROMETER READINGS (see p. 46). - 
DAT. 

- 
1 A.M. 

- 
P.M. 

- 
9 I'.hI. 

1 
2 
3 
4 
5 
6 
I 
8 
9 

10 
11 
12 
13 
14 
1.5 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
2.5 

26 
27 
28 
29 
30 
31 

29 '633 
'til3 
'747 
'317 
'035 
.0.;9 
'129 
'267 
.530 
"107 
'396 
'373 
'267 
'2'18 
'357 
'334 
'106 
'166 
'019 
'513 
'1% 
'228 

20'376 
28 '9lj8 

2!) '071 
28 '925 
28'971 
29 '008 

FJ '0.j 1 

28 ' O t i j  
28 '873 

2!1 .2:x - 

!9'621 
%I2 
'716 
'236 
'018 
'0ti6 
'131 
'310 
'503 
'325 
392 

'256 
Vjl 
'3.55 
'364 
'0G1 
'219 
.I51 
'493 
'I 70 
2.16 

39 '342 
'8 '857 

28 '950 
'X '9b8 
!n '088 
31 '051 
!B .!lG I 

2s '081 

,s mi 

19 '608 
'683 
'702 
'192 
.029 
'075 
'125 
'323 
.490 
'378 
'387 
'311 
'21.1 
'2ti3 
'356 
'347 
.002 
'289 
.a27 
'463 
'lli0 
-72 

29 '328 
28 '770 

,I) ' 

KI ,080 
33'951 
28 '982 
29 '114 
?!I '011 
28 9 1 4  

BYW 

29 '.W 
'753 
'ti06 

29 '159 
28 '946 
29 '094 

'IF2 
"1.50 
"lO$I 

'330 
'393 
'3 I0 
1db 

'304 
'370 

.'i. 

29 '313 

28 '$178 
29 '192 

%4 
%3 

'ItiI 
'312 

29 '275 
28 %69 
29 .049 
28 '984 
20 '011 

'131 
%!I .OL7 
35 ?I56 
25 'e51 

Tops of moontain ranges cnvelopccl i n  mist, 9 a. Snow drift, 3 p,-5 p. 
Blowing irll past night from ESE. Blackened bull, (ord.) tlrorm. I)roken daring night. 1)j 
~lol,.illg all past Iligllt, from ESE. [shower of stones. h o w  drift during squalls, 3p .  

Blowing all past. night from BSE. 
Blowing all pa4  night from ESE. 
Blowing all pilst niglit, from ESR. IIoavy giist,s at intervais. 

Slight SIIOII-, 5 p. 

Slight snow, !I a. 
Sriow drift, 0 a.-5 p. 

Dense iiiiat, in N aut1 NW, 7 p. 

Snow drift. 3 p.-5 p., then Iicavy snow drift. 
IIcnvy S ~ O W  drift, 9a. 
Blowing all past night. from ESE. 
Blowing all pant iiiglit, from SSB. 
Slight snow till l l a .  

Snow drift in Itol~ertson Bay, 1 p. 

Slight, snow from 9 p. 

Slight siiow, 9 a. Squalls of force 10 ai intervals, 9 p. 

Mean. - 9 '236 !n '233 - '9 '2?3 - 29 '2Z.S - 
\ 

AIR TEMPERATURE, DEPRESSION OF W E T  BULB, 

1 P.M. 3 P . M .  11 A.M. 

DAY. _____ 
TVIND. 

8 1 
Calm 0 
Calm 0 

S G 
ESE 10 
ESE 2-3 
E b y S  5 4  
ESE ti 
S 1 
u'sw 0'5 
sw 0'5 
S 0 ' 5  
w s w  0'5 
W 0 ' 5  
S 0 '5 
Calm 0 
EBB 9 
WNW 1 
Calni 0 
ssw 0.5 
WNW 0'5 
sm 0'1 
wsw 0'2 
ESE 4 
ESE 4 
6SE 6 
SSR :i 
Cillm 0 
SE 0 '6 
Calm 0 
ESE 8 -. -__ 

.2 .a 

WIND. 

S 0 '3 
Calm 0 
S 0 ' 5  
SI1 1 
ESE 10 
RSB 4 
E by S 0 

E by s 7-8 
SE 2 
M'SW 0'5 
sw 0.5 

S 0 ' 5  
Calm 0 
N 0 ' 5  
Calm 0 
Cllllll 0 
ESE 9 
W 0 ' 5  
IGSX 5 
S 0 '5 
Calm 0 
Calm 0 
ssw 0'2 
RSR 2 
ESli: 4 
SSE 5 
SSlF 3-4 
Culm 0 
S b y R  0'5 
C,II,II n 
1F Irr s 8 -__ 

a .n 

TEN 1'. TEMP. WIND. WIXD. 

- 
Calm 0 
NW 2-3 
S 0 ' 5  
S 0 '6 
ICSE 10 
ESlE 4 
E b y S  6 
E m  7 
ESE 3 
s \ v  0.5 
Calm 0 
Calm 0 
Calm 0 
N 0 
Calm 0 
Calm 0 

RSE 9 
Calm 0 
E8E 5 
wsw 0'3 
ESE 0'5 
Ciilm 0 
C;rlm 0 
Calm 0 
Calm 0 
M E  4 
SSE 3-4 
Cnlm 0 
Cirlm 0 
Calm 0 
NNW 1 

I 'D 

__ 
0 '4 
2.7 
1 '0 
1 ' 7  
5 '0 
t '0 
1 '9 
2 '6 
0 'n 
0 '2 
2 .'J 
2 '8 
2 '2  
1 '0 
1 '3 
1 '3 
1 '0 
0 '1 
2'7 
2 .a 
0 '7 
1 ' 9  
2 '6 
1 TI 
1 .a 
1 '0 
1 ' 3  
0 '0 
0 '1 

0 ' 5  
n '7 

- 
2 '2  

1 ' 8  
1 '0 
2 '0 
4 '2 
0 '8 
2 '2 
2 '0 
3 '2  
2 '4 
3 '0 
2 % 
2 . -  . 
2.8 
2'1 
1 '7 
1 '0 
0 '.I 
1 'El 
2 ' 2  
2 .9  
2 ' 3  
2.1 
4 'I 
5 '3 
5 .0 
1 '6 
0 .0 
1 '6 
2 '7 
:i '8 

__ 
29 '9 
30 '9 
28 '9 
35 '8 
39 '2 
38 '6 
31 '1 
30 '7 
33 '7 
30 '5 
30 '1 
29 '9 
29 '4 
32 '3 
30 '5 
30 '6 
32 '5 
37 '9 
37 '5 
33 '3 
34 '5 
;4 '5 
32 '3 
34 '6 
37 '8 
36.7 
3 3 2  
30 '4 
30 '5 
32 '4 
34 .o 
33 '0 
- 
- 

1 
2 
3 
4 
5 
6 

8 
9 

10 
I1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2.1 
25 
26 
27 
2s 
29 
30 
31 

. 7  

29 .o 
33.7 
27 '9 
33 % 
37 '0 
39 .o 
30 ,I 
31.3 
31 '0 
29 '1 
29 '9 
29 '7 
28 '9 
30 '5 
28 '4 
29 '9 
32 '5 
34 '1 
36 2 
31 '2 
30 '9 
32 '7 
32 '5 

33 '9 
40.5 
32 '8 
29 '9 
29 '0 
31 '2 
32 2 

30 .a 

5 0 '5 
SW 0'5 
Calm 0 
ESB 8 
ESE 6 
ESE 2-4 
E 6 
RSIF ti-7 
E 0 '5 
wsw 0.3 
sw 1 
Calm 0 

Calm 0 
ssw 0'5 
Cnlm 0 
Calm 0 
E8E 10 

513 0.5 
Calm 0 
NNB 0 ' 5  
Calm 0 
ssw 0'5 
RSX 6 
ESE 5 
SSE 4 
SSE 
Ciilrn 0 
S b y B  0'5 
N 0 '5  
ESE 0 

S h y E  1 

31.5 
31.3 
29 .o 
35.5 
39.5 
38 .O 
30 2 
29.9 
34.5 
31.7 
31.4 
32 '0 
31 '0 
31.2 
30.4 
30.9 
30.5 
35 .o 
34 '4 
34.1 
38.3 
3s ,5 

33 .O 
36.3 
33 
35 '0 
28 '8 
29 '9 
35.4 
34.4 

31 .a 

2 '0 
2 '0 
1 '2 
3 '0 
4 ' 5  
0 '3 
1'7 
1 2 
1 '5 
1 '5 
3 '2 
3 '0 
2.1 
1'7  
2 '2 
2 '0 
1 '0 
3 '1 

2 'ti 
2 '2 
2 '7 
3 2 
a '2 
1 '0 
2 '1 
1 '0 
1 '5 

0 '0 
1 '7 
4 '7 
0 '0 

30.5 
31 .O 
28 '8 
40 '5 
39 9 
39 '4 
31 .O 
29 2 
33% 
32.3 
30 2 
31 .O 
31 4 
32.3 
30 '9 
34.8 
31.5 
37 '0 
36.1 
34.3 
36.9 
35.8 
32.3 
34 .o 
37 '3 
31 .I 
36 '0 
30.6 
29.9 
34 .0 
34.6 

33.5 
-- 
- 

1 ' 7  
1 ' 8  
1 '2 
1 '4 
4.2 
1 '6 
0 '7 
1 '2 
2 '9 
2 ' 5  
3 '2 

2 '6 
2 '5 
2 '5 
2 '2 
'1 '2 
2 '0 
4 '2 
9 '1 
3 '3  
3 '2  
3 '1 
2 '3 
2 '7 
2 '5 
1 '5 
1 '7 
0 '0 
1 '!I 
4 '0 
1'1 

2 '4 
~ 

7 

~ 

Mean. 31.9 - 1 '6 - 33 '0 - 2 '0 - 2 '3 2 'lj - 
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CLOUD OBSEl VATIONS see p. 48). 

7 P.M. 

- 
DAY. 

- 
DAY. 
-- 
i 

3 
4 
5 

G 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 
21 
22 
2 
2 

2 
2 

a 

29 
30 
31 

1 P.M. 

Nim. I O  
Cm.-s.,Nm. 10 
Nim. 10 
Cm.-s.,Nim. 9 
Cm.-s.,Nm. 10 
0%-s.,Nm. 10 
Cr.Cr-c.Cr.-s 3 
Cir., air.-$. 10 
Cr., Fr. Str. 2 
Str. 3 
Cum.,Cir.-s. 1 
Cir. 1 
Stz., Cir. 1 
8tr. 10 
Cm.-s.,Cr.-s. 8 
Cir., Cir.-c. 6 
Nim. 10 
C i r s . ,  Str. 4 
Cir. 8. 10 
Cir., Str. 3 
Cr.Cr.-s.Str. 6 
Cir.-s., Str.'lO 
Str.. Nim. 10 
Cm.-s.,Nm. 10 

Cir., Cir.-s. 7 
Cir.-s.,Nim. 10 
Cm.-s.,Nim. 9 
Nim. 10 
Nim.,Cm.-s. 8 
C n m d  6 
Nim., Str. 10 

7 '3 
--- 

3 P.M. --- 
Nim. 1( 
Cm.-s.,Nm.I( 
Ninr. IC 
Cm.-s.,Nim.Q 
Cm.-s..Nm. 10 

Cm.-s.,Nim. 9 
Cr.Cr.c.Cr.-s 3 
Cir., Cir.-s. 10 
Cir., Fr. Sbr. 2 
Btr. 3 
Cm., Cm.-s I 
Fr. Str. I 
Str., Cir. 1 

Cm.-s.,Cr.-s 9 
Cm.-s.,Nim. 8 
Nim. 10 

Cir.-c., Str. 3 
Cir.-s. 10 
Cir., Str. 3 
Cr.,Cr-n.,Str.7 
Cird. ,  8tr. 10 
Btr., Nim. 10 
Cm.-e.,Nm. 10 
Cir., Cir.-s. 8 
Cir.-s.Nim. 10 
Cm.-s.,Nm. 10 
Nim. 10 
Nm.,Cm..s. 8 
Cum.-&. 4 
Nim.,Str. 10 

I '4 

SLr. i n  

-- 

5 P.M. 0 P.M. 11 A.X.  
.---- 
Nim, IC 
Cm.-s.,Nm. lG 
Nirn. 10 
Cm.s.,Nm. 9 
Cm.-s.,Nm. 10 
Om.-s.,Nm. 10 

Cr.Cr-c.Cr.-fi 3 
Cir., Cir.-s. 9 
Cum., Cir.-c. 3 
Str. 2 
Cum. 1 
Cir. 1 
Str., Br. Str. 3 
S t r . '  10 
Cum.-s.,Str. ti 
St. Cm. Nm. 5 
Nim. 10 
Cir.-c., Str. 4 
Cir.-s. Nim. 10 
Str.Nim.Oir. 6 
Cr.Cr.-s.Str. 5 
Cnm.-R. i n  
Cum.-a. 10 
Cm.-s.,Nm. 10 
Nim. 7 
Clr.-s Jim. 10 
Cir.-s.,Nim. 10 
Nim. 10 
Nm.,Btr.Cm.B 
Oh.-%, Str. 10 
Nim., Str. 10 

7 '5 
-- 

9 A.M. 

1 
2 
3 
4 

5 
6 

7 
8 
9 
10 
11 
1% 
13 
14 
15 
16 
1 7  
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
30 
31 

Mean. - 

Nim. 10 
Cum.-s 7 
Nim. 10 
Om.-s., Nm. 9 
Cm.-s.,Nm. 10 
Cm.-s.,Nm.IO 
Cr.Cr-c.Cr.-s 5 
Cir,, Cir.-s. 9 
Cum., Cir.-c.3 
Str. 3 
Cir.-c. 1 
Cir. 1 
SLr., Fr. Str 1 
Slr. 10 

Cum.-s.,Str. 6 
Nim. 5 
Nim. 10 
Btr. 9 
Cir.-s.,Nim. 10 
Str., Nim. 10 
Cr.,Cr.-s.St. 2 
Cum.-8. 10 
Cum.-s. 10 
Cm.-s.,Nm. IO 
Drift, 9 
Cir.-s.,Nim. 10 
Cir.-s. ,Nim.lO 
Nim. 10 
Km.,Str.Cm.B 
Cir.-s., 6tr. 10 
Nim. 10 

Nim. 10 
Cm.-s.,Nm. 10 
Nim. 10 
Cm.-s.,Nm. 10 
Cm.-s.,Nm. 10 
Cm.-s..Nm. 9 
Cr.Cr-c.Cr.-s 5 
Nim. 10 
Cir., Fr. 8tr. 2 
Cir.-c. . 3 
Cm., Cm.-s. 1 
Fr. Str. 1. 
Cir., Cir-c. 3 
Str.,Nim. 10 
Cm.-s.,Cr.-8. 9 
Cm.-a.,Nm. 10 
Nim. 10 
Cir.-c., Str. 3 
Cir.-s. 10 
Cir., Str. 4 

Str. 8 
Cir.-8., Str. 9 
Str.,Nim. 10 
Drift 10 
Cir.-8., Nim. 8 
Cir.-s.,Nim. 10 
Cum -8. 9 
Nim. 0 
Nm., Cm.-s. 0 
Nim. 3 
Nim., Str. 10 -_-- 

7 '6 

Nim. 10 
Cm.-s.,Nm. 10 

Cm.-s., Nm. 0 
Cm.-s.,Nm. R 
Cm.-s.,Nm. IO 
Cm.-s.,Nm. 10 
Cr.Cr-c.Cr-810 
Nim.,Cir. 10 
Cum., Str. 2 
Cir.-c. 1 
Cm.Alt.-Cm.2 

0 
Cum.-s.,Cir. 7 
Str., Nim. G 
Nirn., St,r. IO 
Cm.-s.,Nm. 10 
Nim. 10 
Cr.Cr.-c.Str. 8 
Cir.-s. 10 
Cm-s.Cr.Str. 3 
Str. 9 
Cum.-& 9 
Cm.-s.,Nm. Io 
Drift 10 

Cir.-s.,Nim. 8 
Cir.-s.,Nim. 10 

Nim. 10 
Nim. 10 
Nm.,Cm.-6. 8 
Nim. 3 
Nim., Str. 10 

7 '8 

- 

--- 

Nim. 10 
Cm.-s..Nm. IC 
Nim. 10 
Cm.-s.,Nm. 9 
Cm.-s.,Nm. IC 
Cm.-s.,Nm. D 
Cr.Cr-c.Cr.-a 7 
Nim. 111 
Cir.. Fr. Str. 2 

Cir.-c. 2 
Cm., Cm.-s. 1 
Cum.-s. 1 
Corn.-s. 7 
Str.,Nim. 10 
Cm.-s.Cr.-s. 10 
Nim. 10 
Nim. 10 
A h c u m .  7 
Cir.-s. IO 
Cnm.-s.,Cir. 4 
Str. 9 
Cir.-s., Slr. 9 
Stx.,Njm. 10 
Drift 10 

Cir.-a.,Nim. 8 
Cir.-s.,Nim. 10 
Cum.+. 0 

Nim. 10 
Nm.,Cm.-b. 8 
Nim. 2 
Nim.,Str. 10 

7 *9 7'7 

and WIND DIRECTION AND FORCE (see p. 45). - 
MEANS 5 r.M. 7 P.M. EXTREMES. 

-___ 
SOLAR 
MAX. WIND. TEMP. WJND. TEMP. WIND. a 4.91 - a - 

ae '4 
31 '7 

35 
39 5 
36 '0 
28 '0 
30 '1 

XI '8 
29.8 
80 '3 
30 '2 
28 '9 
20 ' 3  
28 '4 
29.7 
33 '4 
34 '6 
33 '9 
32 '5 
32 '0 
32 '1 
31 .0 
29 '0 
35 '9 
38 '9 
31 '5 
28 .2 
2n '4 
31 '7 
3?'3 

31 *(i 

28 '4 

-- 

MIN. 
- 

28 '5 
24 2 
27 '1 
27 '8 
33 '6 
37 '0 
2(( '1 
27 '0 
27 '5 
na '9 
24 '0 
20 '5 
21 '5 
25 '5 
25 '7 
21 '8 
27 '8 
30 '5 
20 '0 

28 '0 
26 '2 
30 '5 
30 '2 
26 '3 
28 '5 
33.4 . 
29'1 
28'1 
25 '1 
28 '0 
a7 'I 

MAX. TEMP. 
__ 

1 '6 
1 3 
1 '3 
a '(I 
.> 'j 

6 '7 
1 '4 
0 '0 

1 'cj 

I '7 
1 ' 7  
2 '4 
1 '3 
2 '0 
1 ' 7  
1 '6 
1 '4 
3'7 
3 '1 
1 ' 7  
1 3 
3 '4 

2 '0 
0 '0 
2 2 
0 '8 

0 '3 
0 '1 
1 '0 
3 '6 
n .n - 
1'8 - 

- 
1 '0 
0 .9 
1 '0 
3 '8  
2 '0 
3 '8 
1 '1 
0 .a 
1 '7 
3 '0 
1 '8 
2 '1 
1 '3 
1 '5 
2 '3 
1 '0 

1 '0 
2'7 
2 '4 
0 '6 
1 '5  
3 '2  
I '1 

o an 
0 '5 
0 '3 
1 '9 
0 '0 

1 '1 
3 '6 
0 -4 

~ 

0 '8 
1 '0 
1 '0 
4 '8 
1 '7 
0 '8 
0 '9 
1 '0 
1 3 
0 '9 
a '3 
1 '0 
1 '0 
1 '0 

1 '5 
0 '7 
5 '0 
1 .a 
1 '4 
0 '6 
2 '9 
0 '8 

a '1 

o .n 
1 '0 
0 '5 
0 '0 
0 '0 

0 '8 
1 '0 
0 '1 

S 
ssw 
Calm 
SE 
IESE 
ESE 
B 
ESE 
W 
sw 
sw 
Calm 
Calm 
SSE 
Calm 
S 
ESE 
ESE 
S 
Cnlm 
N N W  
Calm 
Calm 
ESE 
BSB 
SSE 
Calm 
s b.y E 
s by E 
Oalm 
IESR 

0 '5 
0 '5 
0 
8 
7 
2 
6 
7 
0 '5 
0 '5. 
0 '5 
0 
0 
0 '5 

0.5 

IO 
0 '5 
1 
0 
0 '5  
0 
n 
8 
7 
6 
0 
0 '5 
0 ' 5  
0 

9 

30.5 
30.4 
29 '4 
37 '9 
40.5 
33 ?J 
27.8 
n '9 
34 4 
34 '5 
32.3 
32.5 
30.1 
28.6 
29.2 
29 .7 
34.5 
33.1 
32.2 
31.1 
34.5 
34 9 
30 .O 
29.4 
34 '5 
33.8 
32.1 
26 '9 
30 '0 
34 '8 
34.3 

S 0 *: 
Calm 0 
Calm 0 
ESE 8 
ESE 8 
BSE 4 
E 6-7 
ESE 6 w 0 '5 
SW 0.5 
Calm 0 

WSW 0.5 
S 0 '5 
Culm 0 
SE 0 '5 
ESE 10 
ESE 0'5 
S 0 '5 
Calm 0 
WNW 0.5 
Calm 0 
Calm 0 
SE by S 8 
ESE 8 
SSE 6 
Calm 0 
Calm o 
Ualm 0 
Calm 0 

RSB 9 

WNW 0'5 

29 *7 
29 *7 
28 '9 
36.9 
42 .o 
33 '0 
n -1 
28 '9 
28 d 
30 '4 
30 *I 
30.7 
28.9 
21 '9 
28 4 
29 '4 
34 *2 
35 .o 
31.5 
33 *7 
33 .o 
31.5 
29.4 
28 '9 
37 '9 
33 e 2  
30 -1 
26 '5 
29 '7 
32 '2 
32.3 

31 *3 
-- 
- 

ssw 0' 
Calm 0 
Calm 0 
ESE 5 
ESE 10 
ESE 5 
EhyS G 
ESE 6 
W O ?  
Calm 0 
NNW 0': 
Calm 0 
Calm 0 
sw 0.: 
Calm 0 
Calm 0 
ESE 10 
ESE 3 
Calm o 
SSE I 1 
sw 0': 
Cnlm o 
Calm o 
S E b y S  2 

3SE 4 

ESE 8 

Calm o 
3nlm 0 

3 1  0 '5 
la lm 0 

ESE 8 -- 
2 '3 

32 '1 
34'7 
34 '1 
33 '8 
40 '6 
41 '3 
39 '4 
32 '3  
33 '9 
34 '5 
34 '5 
32 '4 

33 '4 
32 '8 
33'7 
31 '0 

35 '4 
36 '9 
38 '0 
39 '9 
34 0 
39 ' G  
38.2 
:u '0 
35 '5 

42 '0 
41 '4 
36 '0 
30 '7 
31 '7 
30 '7 

35 4 
-- 
- 

43 .a 
4 1  '8 
40 -2 
43 '0 
41 '9 
- - 
- 
- 
- 
- 

51 'i 
57 '2 
51 '5 
45 '8 
62 '7 
69'8 
45'0 
4!> '3 
40 '2 

61 '4 
54 '7 
45 '2 
48-11 
41 '8 
42 '0 
39 .a 
47 '7 
64 '3 
46.9 
42 '5 -- - - 

1 
2 
3 
4 

5 
G 
7 
a 
0 

10 
11 
1% 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 
23 
24 
25 
20 
27 
28 
29 

35 

Mean. 

30 

-- 
- 

30 .I 
30.9 
28'9 , 

34.2 
40.5 
36 .I 
29.5 
28.6 
33.8 
32 .I 
31.5 
32 4 
32.3 
29 '4 
30 2 
30.5 
33 4 
35.8 
32 '9 
32 '9 
34 '9 
34 4 
31.2 
28 '9 
35 '7 
33 .o 
32.8 
27'7 
30.8 
35 .O 
33.8 

32.5 - 32.1 - 2 *5 1 '3 - 27 '5 - 
N 



84 NETEOROLOGICAL OBSERVATIONS AT CAPE ADARE 

BAROMETER READINGS (see p. 46). - 
. P.Y. 

- 
Dqs. 

1 
2 
3 
4 

-- 
t 

J 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

- 
3 I'.LI. 

- 
7 r.x. 

29 '060 
'215 
206 
*.I55 

29 '561 

-_ 

an 9 5 3  
'782 

28 '969 
2!J.l29 
211'179 

28 '860 
29 '043 

'177 

A.M. 11 A.M.  

19.011 
202  
'246 
.a55 
'G51 

29.114 
28'711 
28 ' W J  
ZJ.112 
m*'p19 
28 '726 
?!) *0i9 

-191 
'111 
'156 
'177 
'142 

29 '158 
26 .762 
29 '224 

$26 
$19 
'030 
'492 
'BFP 
'200 
2 7 t i  
.I51 

20.137 
- 
- -- 

29'1R3 - 

29 '032 
m n  
'324 
'316 
'038 

29'000 
2 n m  
28 's44 
29.119 
29 205 
28'752 

'130 
'110 
'154 
'144 
'134 

29'153 
28 '736 
29'209 

'326 
5 1 1  
'618 
'49.5 
*I17 
188 
'209 
'13C 

29 '291 

29 'on0 

- 
- - 

29'180 - 

29 ' 0 U  
.ao% 
.216 
'380 
'683 

29 '008 
28'740 
28'966 
29.121 
29 '207 
28 '803 
29 '072 

'175 

'on4 
'2UB 

'194 

'494 
a9 '5W 

Pn.917 

PE '984 
'623 

29'157 
SlI'145 
28.891 
29 '039 

'114 
'120 
*177 
'135 
'134 

29'146 
28'902 
20 '195 

'3 i6  
'484 
'60.1 
'471 
'276 
'201 
'273 

29 '81K1 
- 
- 

Squalls from ERE a t  intervala, force 4-5, 9 a. 

Slight snow, 11 a.-5 p. 
Blowing all past night from ESE. 

Commeuced to blow a t  4 a. Ice pack in Bay breaking up, I p. 
Blowing all past night from ESE. rice in Bay driven out to  sea, 1 p. Open sea, 3 p. 

Snow, 9 a. 

Heavy mist over mountain ranges, 9 a. Slight mow. 7 p. Commenced to blow a t  
[ lop .  from ESEsqunlls of forcc, 8. Snow drift, 3 p. 

Blowing all pnst nightfrom ESE. Slightanow, 11 a. Sleet, 1 g. Ireavy snow drift, 
Blowing all pnst night from ESE. Snow drift, 11 a. Snow. 5 p. Snow ceased 

[and 110 drift, I p. Blowing all past night from ESE. Rain, 9 a.-5 p. 
Sqnalls of force, 9, 9 a. Hain, 7 p . 4  p. 
Blowing all past night from ESE. Rein and snowfall for last 6 daysd1'76 in. 
UIowing all past night from ESE. 

[ 3  p . 4  p. 

W e t ,  11 a. Snow, 1 p . 4  p.. 1.8 ins. deep. 

Southern Cross " returned, 0 a. A11 members on board *' Southern Oross," 1 p. 
Snow during past night, 1 f t .  5 ins deep. Snow, 3 p. 
All inst,rnments taken on board ship, 11 a. 

Mean. - 29 '1 76 - 29'177 - 
-- , 
29%3 (The means nre for 28 days only.) 

AIR TEMPERATURE,  DEPRESSION O F  WET BULB, - 
1 P.M. 9 A.M. 

WIND. 
DAY.  

_. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 
"6 
27 

25 
2!J 
30 
31 

i n  

. 

WIND. T E M P .  WIND. 

sw 0'5 

W 0 '5 
ESE 4 
SSE 0 ' 5  
W 0 '5 
ESE 9 
ssw 0.5 
SE 0 '.5 
W 0 ' 5  
ESE 11 
ESE 5 
NW 0'.i 

N by W 0'.i 
W N W  1 
ESE 4 
S b y E  1 
N 0 '5 
ESE 9 
ESE $1 
ESE fi 
ESE 3 
ESE 5 
ESE !I 
B W  1 
SSE 0 ' 5  
Calm 0 
Calm 0 

___- 

S n -5 

TlcnrP. WIND. TEMP. 

38.7 6.0 
33.9 1.9 
33.3 1'6 
54.0 2'7 
33.1 2.1 
29.7 I '0 
30.7 1.2 
34.7 3'4 
31 *1 1'3 
35'4 3'5 

._ - __ ~~ __ 
ti '2 
1 '0 
1 .6 
4 '0 
2 'R 
1 '3 
1 '0 
3 '7 
1 '5 
2 '1 
0 '0 
1.5 
2 '1 
1 .1 
2 '3 
a '5  

1 '0 
1 '0 
1 '0 
0 ' 7  
1 'I) 
3 '5 
6 '5 
3 'ti 
0 '4 
0 '1 

___ 
38 .@ 
33 -1 
33.3 
32.8 
31.6 
28.9 
32 *O 
32.3 
29.9 
32 *1 
33 '0 
34 7 
34 '0 
29 .I 
32 '0 
34 e3 
32 '9 
30 '8 
26 '9 
33 *5 
32 .O 
37 '9 
46 .7 
46.3 
3' 5 
29 *9 
31 .O 
35 .o 
31 .O 
- 
- 

. 
33.5 - 

~. 

4 '8 
1 '7  
1 '0 
1 '2  
1 '4 

2 '0 
1'1 
1 -0 
1'1 
0 '8 
R '8 
1 9 
0 '6 

2 '3  
0 'I) 
1 '9 
1 '0 

1 '5 
1 '0 
0 '7 
5 '.i 
1 '6 
0.7 
a '0 

n '0 

a '7 

0.8' 

3 '7 
0 '$1 
- 
I 

-- 
1 '7 - 

39 4 
33 '9 
33 '5 
35.3 
34.5 
31 *3 
31.2 
35 '6 
31 -5 
34.1 
34.5 
33 '0 
34 -2 
32 2 
32.5 
35.3 
31 -8 
32 .7 
28 '9 
31 *6 
35.5 
40.1 
46 -8 
45.3 
32 *o 
31 .O 

wsw 0'5 
5 0 ' 5  
W 0 '5  
E b y S  4 
SSE 0.5 
SE 0 '5 
ESE 9 
NW 1 
Calm 0 
NW 0'5 
ESE 10 
ESE 5-8 
Calm 0 
NNW 0'5 
WNW 0'5 
ESE 5 
S 0 ' 5  
N 0 ' 5  
ESE 8 
ESE 6 
ESE 6 
ESE 3 
ESB 4 
ESE 9 
Calm 0 
M W  0'5 
Calm 0 
NW 0.5 
S1 0 '5 _ _  

- -- 
2.7 

Calm 
Calm 
Calm 
N E  
Calm 
SE 
ESR 
Calm 
SE 
S 
ESE 
ESB 
Calm 
N 
Calm 
NW 
SE 
Calm 
ESR 
ESN 
ESE 
ESE 
ESE 
ESE 
qsE 
S 
Calm 
Cnl in 
S 

0 
0 
0 

0 ' 5  
0 
0 ' 5  

10 
0 
0 '5 
O'.i 

11 
li 
0 
0 
0 

a 
1 
0 

7 

4 
8 
:I 
7 
LT 

8 
0 '6 
n 
I) 

L 

37 4 
33.9 
33.3 
36 .o 
32.5 
29 4 
31 *2 
32 .7 
31.2 
34 *o 
32 .O 
35.2 
34 '6 
30 '5 
33 *2 
34 '0 
33.2 
32.1 
26 -3 
31 -4 
32.5 
38.1 
41 ,O 
47.4 
32.9 
30 '8 

Calm 0 
S1F 11.5 
W 0 '5 
ESE 0'5 
SSR 0'5 
S 0 ' 5  
ESE 9 
N 0 '6 

SE 0 '5  
S 0 '5 
ESE 11 
ESE 5 
S 1 'I 
Calm 0 
Calm 0 
W N W  2': 
SE 1 
S by W 0 ..- 
RSE 7 
ESE 5 
13SE 7 
ESE 3 
ESE 8 
ESE B 
ESE 5 
S 
Calm 0 
Calm 0 
S 2 

0 . I  

- 
- 

4 ' 6  
1 *9 
1 '6 
3 '1 
2 '3 
1 '0 
2 '1 
1 '5 
1 '4 
2'R 

ti 9 
3 '8 

0 on 

0 .n 
2 .2 
4 '1 
1 '8 
1 '8 
0 '4 
0'7 
1 '5 
2'1 
(i ' 2  

1 '0 
0 '0 
0'8 

33 .o 
35 '0 
35.5 
31 S 
32 '9 
35 -1 
33.6 
33.1 
21 4 
31 *3 
35.5 
38 e 1  

47 '0 
45 '6 
35 s o  

31 *1 
33 .o 
34 *7 

n '0 
3 2 
3 '5 
1 '7 
2 '9 
3 'ti 
1 9 
2.2 
0 ' 5  

0 '3 
2 ' 5  
2 '7 
6 '2 
1 '8 
0 'ti 
0 ' 5  
1 '2  
2 '.i 

32.5 1'0 
35.1 2'9 
31.0 1.7 

32.8 , 2'0 

28.6 1 0'7 
34.9 ! 1'0 

- l -  

- I -  
1- -- 

34'5 1 2.2 
--- 

34'0 , 2'2 2 ' I  



FOR THE MONTH OF JANUARY, 1900. 

I I 1 3 P . M .  1 5 P . N .  11 A X .  

Cu'm.-s.,Cir. 3 
Cm.-s.,Nim. 8 
Etr. 10 
Str. 7 
Cir.-a. 10 
Nim. 9 
Str., Nirn. 10 
Cm.-s.,Nim. O 
Clinks. 9 
em.-s.,Nim. 8 
Cm.-s.,Nim.lO 
Cm.-s.Cir.-c.8 
Cm.-s.,Cir.-s.8 

Alt.-cm.Nm. 8 
Cum.-8. 7 
Cum.-s. 10 
Cm.-s.,h'im. 8 
Nim. 10 
Nim.  10 
Vim. 10 
Nim.  10 
3tr.,Cm.,Cir.5 
Xr., Str. 7 
Xim. 10 
!in.-s.,Nini. 8 
lir.-c.,Cir.-s.7 
;ir.-c.,Str. 3 
:urn.-s. 10 

Nim. 9 

- - --- 
8 '3 - 

1 P.31. 

Cum.-s.,Cir.: 
Cm.-s., Niin. I 
Str. 1( 
Str. I (  
Cir.-s. I( 
Nim. $ 

Etr., Him. IG 
Cir.-s., Str. 4 
Cm.-s.,Nim.lC 
Cm..s.,Ninr. 7 
Cm.-s.,Nim.10 
Cm.-s.,Cr.-c. 8 
Cm.-%,Or.-s. 7 

St.Cm.Nm. 10 
Ciim.-s. 4 

Cum.-s. 10 
Cm.-s.,Nini. 'I 
Nini. 10 
Nim. 10 
Nfm. 10 
Nirn. 10 
St.Cm.Nm. 7 
Cir., Str. 9 
Ninr. 10 
Cin.-s.,Nim. 8 
Cir.-c.,Cir.-s.S 
Cir.-c.,Str. 3 
Cum.-s. 10 

------- 

Nim. n 

- - ---- 
8 'I 

' Cir. 2 
Cn~.-s.,Nin~. 8 
St,r. 10 
Cum.-s. 8 
Cir.-s. 10 
Nim. O 
Str., Nim. 9 
Cum.-c. 4 
Cm.-s.,Nim.lO 
Cm.-s.,Ninr. 8 
Cm.-s.,Nim.10 
Cm,-s.,Cir.-c.B 
Cm-s,Cir.-s.R 
Nirn. 8 
St.,Cm..Nm.O 
Cnm-s.,Cir. 4 

Cum.-s. 10 
Cin.,s.,Nini. 8 
Nim. 
Niin. 10 
Nirn. 10 
Nirn. 0 
St.,Cm.Nm. 8 
Cir,, Str. 10 
Nini. 10 
Cm.-s.,Nim. 8 
Cir.-c.,Cir.-s.0 
Cir.-c., Str. 4 
Nim. 

cir. t 
Cni.-s.,Nini. ? 

St,r. 1( 
Cum.-s. t 
Cir.-s. 1[ 
Nini. F 
Str., Nim. I 
Cm.-s.,Nim.lO 
Cm.-s.,Nim.lO 
Cin.-8.,Njm, 8 
Cm.-s.,Nim.lO 
Cm.-s.,Cir.-c.8 
Cm.-s.,Cir.-s.9 
Cm.-s.,Nim. 3 
St,.,Cm.,Nin.R 
Cum.-s.,C!ii. 3 
Cnn~.-s. 10 
C~n.-s.,Kiin. 8 

1 0 N i r n .  10 
Nini. 10 
St.,Cm.Nm.lO 
Et.,Cm.Noi. 8 
Bt,.,Cm.Nm. O 
Cm.-s.,Nirn.l0 
Ninr. 10 
Cm.-s.,Nini. 8 
Cir.-c.,Cir.-8.B 
Cir.-c., SLY. 4 

- 

- 
DAY. 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

!lean. 
-- 

7 

- 
DAY. 

I 
2 
3 
4 

-- 

6 
1 

S 

9 
10 
11 
12 
13 
14 
15 
16 
I7 
18 
19 
20 

21 
22 
23 
24 

25 
RG 
2 

29 

g A.M.  ' 7 P . M .  --- 
Cir. 7 
CIII.-S.,N~III. 7 
Str. 10 
CnI11.-B. 0 
Cir.-s. 10 
Nim. 8 
Cm.-s.,Nim. 9 
Cni.-s.,Niin. R 
Cm.-s.,Nim.lO 
Cm.-s.,Nini. 7 
Cm.-s.,Nini. 9 
Cmn.-s. 10 
Cm.-sCm.,Cr9 
Cir.-c.,Niin. 3 
St.,Cm.,Nni. 8 
c11m.-E., Cir. 3 
C1m1.-s. 10 
Cni.-s..Nirn. 8 
Nirii. 10 
Nini. 1 0  
St.,Cin.Nm.l0 
Bt.,Cin.Nni. 8 
St.,Ciii.Nin.lO 
Cn I. -8. ,Ni in.  10 
Nini. 10 
Cni.-s.,Nim. i 
Cir.-c.,Cir.-s.B 
Cir.-c., St,,. 4 - - 

- -- 
8.3 1 

9 P.M. 

Cir., Cir.-s. 
Cm.-s. ,Nim. 
Str. 1 
Cnm.-s. 
Cir.-s.,Nim. 1 
Nirn. 
Cin.-s.,Nim. 1 

Cir.-s.,Cm.-s., 
Cm.-s.,Nim.ll 
Cni,-s,,Nini. I 

Cm-s.,Nlm. L 
ClrI.-s.,Nim.l( 
Cn~.-sCr.Nm.! 
Cir,-c., Nim. 4 

str., Curn. 2 
Cum.-s., Cir. 4 
Cum.-s. l a  
Nim. IC 
Nim. 10 
Niin. 10 

St.,Cin.Nm. 8 
Nim. 10 
Zin.-a,Nim.lO 
Rim. 10 
>ni.-s.,Ni~n. 7 
3ip:c.,Cir.-s.O 
Cir.-c., Str. 4 

St. ,Cm.Nm.lO 

- - - ---- 
8 '1 

Cum.-s., Cir.: 
Cm.-s.,Nim. I 
St,r. 1( 
Str. 1( 
Cir., Cir.-s. I 
Cir,-a., Nim. E 
St,r., Nim. IC 
Cm .-s.,Nim.lC 
Cnm. 2 
Cm.-s.,Nim. 8 
Cm.-s.,Nim. IO 
Cm.-s.,Cir.-c.l 
Om.-s.,Cir.-s.O 
Kim, 10 
Ah-om.Nm. 7 
Cum.-s. 8 
Cum.-% 10 
Cm.-s.,Nim. 8 
Nin1. 10 
Nim. 10 
Nim. 10 
Nim. 10 
Str.,Cm.,Cir.S 
Cir,, Str. 8 
Nim. 10 
Cm.-s.,Nim. 9 
Cir., Cum.-s. 8 
Cir,-c,, St,r. 2 
3um.-s. 10 - - 

2 '0 
1 'U - - - 
5 '0 

'i80 

8 3 

and WIND DIRECTION AND FORCE (see p. 45). 

t P.Y. 7 P.4. 
.- . 

\VIND. TEMP. TEMP. TEMP. - 
0 '2 
1 '8 
1 3 
2 '5 
a '3 
3 .I 
1 '2  
1 '3 
I '5 
1 '8 
1 '8 
1'1 

1 '1 
1 '0 
2 '7 
1 '4 
1 ' 0  
3 '0 
0 '8 
4 '7 
3 0 
6 '3 
2 '1 
0 '0 
0 '3 
1 '2 
2 '0 

9.9 - *  

- - - - 
2 .a - 

.. 

36 '8  
32 '8  
32 '8 
34 '3 
31 3 
32 *7 
31 '2 
32 .o 
31 d 
32.5 
33.5 
32 -0 
34.5 
31 '8 
33.5 
34.6 
31 '0 
30 5 
34 .o 
29 '6 
39.2 
40 .I 
45 '8 
41.3 
31 '2 
30 '0 
32 *o 
a4 '0 - 
- - -- 
33 *8 - 

___ . 
1 
0 .E 

1 
0 'E 
0 
5 
7 
1 
0 
0 '5 
8 
5 
0 
0 '*5 
0 
F 
0 
0 '5 
3 
10 
F 
8 
8 
9 
0 
0 
0 
0 

- 
38 '3 
33 -8 
33'8 
34.5 
33 -8 
34 *0 
32 2 
32 -3 
32 .o 
33'1 
33 '8 
33 *9 
33.2 
33 .o 
32. 
35.4 
31 -4 
30 .I 
34 *o 
30.6 
39 *5 
40 *3 
45 *o 
42 '1 
31 '4 
30 -5 
32 '0 
36 '0 - - 
- -- 
34 '4 

Calm 0 
S 
W 1 
11byS 3 
SSE 0': 
XSE 3 
ESE 8 
NW 1 
Calm 0 
NW 0'5 
ESB 9 
BSB 6 4  
Calm 0 
NNW 0 '5  
WNW 0'6 
ESB 5-6 
Calm 0 
8 0 '5 

ESE 4 
ESE 8 
ESIE 6-4 
EBE 6 
ESIC 8 
ESE 9 
Calm 0 
s 0 ' 6  
Calm 0 
Culm 0 

0.: 

- 
- -- 

9'8 

33.4 
32.3 
32.5 
32.6 
32.5 
33.2 
33 '5 
31 2 
30 '6 
30.7 
34.5 
30 '6 
29 *4 
28 .Y 
33.2 
33 .ti 
31.1 
28 '9 
33.5 
29 *6 
38 *O 
41.1 
44 '2 
40 4 
30 '1 
30 '1 
31.2 
32 '0 - 
- - 

N \V 
S 
W 
N 
Cnlm 
BSE 

NW 
Calm 
SI3 
ICSE 
I3 by s 
Calm 
W 
Calm 
EBB 
Calm 
S 
EEE 
BSB 
EEE 
ESE 
ESE 
ESE 
Cnlm 
Calm 
Calm 
Culm 

xsn 

- - - 

.I '1 
0 '6 
1 '0 
1'1 
1 'I 
1'1 
1 '3 
1 '2 
0 'ti  

0.7 
0 '0 
(1'3 
0 '0 
0 '2 
2 '.I 
0 '8 
I '0 
0 '3 
3 '0 
0 .8 
3 .3 
3 .3 
4.2 
0 'I1 
0 ' 0  
0.2 
1 '0 
1'5 - - 
- 

5 '8 
0'9 
1 '0 
2 '3 
0 '5 
1 ' 5  
1 Y 
1'1 

0 '9 
0 '8 
0 '5 
1 '2  

1 '7 
2 '7 
1 .8 
1 '0 
0 '9 
3 2 
0 '7 
4 '5 
3 '7 
5 '6 
1 '6 
0 '0 
0 '0 
1 '8 
2 '0 

a -8 

- 
- - - 
1 ' 8  - 

1 
0 'I 

0 ', 
7 
1 
0 

0 

0'; 
t i  
7 
0 
0 

[I 

5 
0 
I) .i 
3 

10 
ti 
8 
8 
B 
0 
0 ' 6  
0 
0 

W S W  
N 
SE 
ESX 
SSE 
Callll 
Cnlm 
SI3 
ESE 
E 
Cnllll 
CaIn1 
Culm 
ESE 
Calm 
sw 
ESE 
BSE 
ESB 
ESE 
ESP 
ESE 
Culm 
RS14 
Cnlm 
Calm - 

- - --- 
2 ' O  32.9 - 1 '3 - 

N 2  



deg. 

17% 

10.1 

-3.8 

-12.9 

-9.0 

-13.5 

-12.5 

-1.9 

18 '0 

31 *6 

33 .2 

5'2 

I ________ 

deg. 

13'8 

5 '2 

-10% 

-19'3 

-17.6 

-22.7 

-18.8 

-10.7 

9.0 

27-5 

29 .7 

-1.3 

-__- 

deg. 

1.1 

0.4 

0 -2 

0.3 

0.2 

0.3 

0.3 

0.4 

0.9 

1% 

1.7 

-- 

deg. 

0'8 

0'4 

0.3 

0.4 

0.3 

0'3 

0'2 

0.4 

0.8 

1.3 

1.3 

t- 

per 
cent. 

75 

85 

90 

79 

a7 

84 

90 

86 

76 

82 

85 

83 .5 

per 
cent. 

71 

86 

92 

82 

90 

84 

87 

87 

74 

81 

84 

--- 

83 .1 

NORMAL CLIMATOLOGtICAL DATA 

Longitude 170" 9' 30" E., Lat.itude 71" 18' S. Height above Mean Sea Level 19 feet. Grnvity Correction + '060 in.. 

Air Tempernture. Humidity. 

Tension of Vapour. 
Mean 

Pressure 
a t  32O 

Fahrenheit 

__--__- 

Percentage. 
I 
1 Means of Absolute Min. nnd Max. Depression of Wet 

Bulb. 
1899-1900. 

__ 

Dny. 

__ 

3 a.m 

9 a.m. 

__ 

deg. 

18.5 

10 '1 

-4.3 

13.1 

-9.3 

13.7 

12 '4 

-1 '3 

18.5 

31.9 

33.5 

__ 

3 p.m. 

__ 

Kenn Bean 

9 p.m. 

__-- 

deg. 

16.6 

10 .o 
-3.4 

- 12.7 

-8.8 

- 13 '3 

-12.6 

-2 '6 

17 5 

31 .3 

32 '9 

-- 

5 .o 

M U X .  Max. 
_ _ _  

deg. 

22 .o 
15 -6 

2 *6 

-4 -8 

-1.0 

-4.3 

-3-9 

4.6 

24 '1 

35 .6 

37 '0 

Min. 

deg. 

-2-8 

-10'3 

-31 *5 

-36.4 

- 39 '4 

- 43'5 

-31'9 

- 36 ' 5  

-4.3 

20.5 

25 .2 

Day. 

26th 

20th 

14th 

4th 

10th 

jth, 6th 

13th 

1st 

2nd 

12th 

9th 

3p.m. Mean 3 a.m 

Per 
cent. 

67 

86 

93 

84 

92 

a4 

84 

87 

72 

79 

82 

in. 

.067 

*059 

.033 

.020 

,026 

.019 

.021 

-035 

.072 

-145 

-159 

ins. 

29.056 

29 *266 

28 '995 

28 -937 

29.378 

28.993 

-611 

28 -859 

29.323 

.231 

29 '180 

-- 

29'075 

deg. 

31 '1 

31 -5 

23 .O 

13 .9 

23 .6 

18 *7 

11.3 

19 .4 

45 .5 

42 .O 

48'7 

deg. 

1 .o 
0 -4 

0.3 

0 '4 

0 .3 

0 '3 

0 -3 

0.4 

0 .9 

1 .5  

1 e 5  

in. 

.066 

'059 

'033 

.020 

'026 

.019 

-020 

'036 

.072 

'144 

.158 

in. 

.068 

*058 

'033 

'019 

-025 

'019 

.021 

'033 

*072 

.145 

'160 

- 

'059 

'darcli (28 dnye) . . 
ilpril .. .. 
Hay .. .. 

my.. .. .. 
4ugust .. .. 

rune .. .. 

leptember .. .. 
Ictober .. .. 
?ovember .. .. 
Iecember .. .. 
rannary (28 days). . 

jth, 6tl 

3rd 

5th 

12th 

15th 

16th 

7th 

16th 

29th 

26th 

24th 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
---- 

y--- 

4.87, Jan. 24&h WHOLE PERIOD .. 
~ Lpy--- 
I 

11 .6 ~ - 43'5, dug. 5,6 -059 i 82.7 5 '3 0 .7 .059 



NORMAL CLIMATOLOGICAL DATA. 

Heights above Ground :-Barometer, 2 feet j Thermometers, 4 feet ; %in-gauge, 1 foot.. 

' 

1809-1000. 

March (28 days) . . 
April.. .. .. 
May ,. .. .. 
June .. .. .. 
July .. .. .. 
August .. .. 
September .. .. 
October .. .. 
November .. .. 
December .. .. 
January (28 days) . . 

- 

WHOLE PERIOD .. 

Chun- der 
8toI-m. 

I I 

Clear Orer- I 
sky. cast. 1 

~ ~~ 

mount  of Cloud. 

~~ ~~ 

§Weather, Xo. of Days of 
- ~~ ~ 

§Wind, No. of Observations of Rainfall.  

- 

Day. 

- 

25th 

6th 

8th 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
? 

_____ 
I 

rotai. I iuax. 
l 

ine. ins. 

0 .O iZ  .OiO 

0 250 .190 

0'203 .205 

.. .. 
,. .. 
.. .. 
.. .. 
.. .. 
.. .. 
.. .. 
0.910 ? 

-- - 

1.437 . . 

p.m. Mean ! 
7.6 7.6 

7.7  8.1 

6-6 7.2 

5'2 5 %  

5 . 5  6'2 

3-1 4.3 

5.9 6'2 

5'2 5 ' 2  

5.1 5.C 

7.8 7 . t  

8.1 8.2 

i 

I 

S.W. Calm 

, 
6 I 12 

1 22 

0 28 

0 26 

2 28 

1 30 

0 23 

0 31 

1 33 

i 

I 

4 .. 
6 .. 
8 .. 

S. 

- 

8 

7 

13 

12 

7 

12 

11 

7 

8 

LW. I w. 
- 

8 

9 

10 

10 

15 

11 

18 

11 

I 

I I I I 
' I  

- 

1 

2 

1 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
7 

- 

11 

- 

I 
.. j 1 

I .. j 0 

.. i 3 

.. 1 4 
1 

.. , 6 

. . 9. 
, 

.. 1 5 

.. i 6 

.. ' 9 
I 
' 2  

.. i 0 

.. 1 

-!- 

10 

5 

3 

5 
r 

2 

4 

7 

14 5 

20 5 

16 5 

9 ;  7 

12 I 6 

4 6  

13 6 

12 7 

8 6  

18 8 

15 11 

_ _ ~  

141 72 

2 2  

1 2  

1 0  
I 

6 1 0  

0 ' 1  
I 
I 

1 1  

1 1 1  

3 1 1  
2 1  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
- 

5 

11 

6 

9 

2 

4 

5 

7 

- 

2 12 

10 11 4 , 4 2 1 2 7  

11 15 4 ' 1  1 2 19 

I '  _-__________-_ 
I 

6.8 1 6-2 6.: 66 .. .. 

- 
* One observation of whirlwind. t One observation of iariablc. 

5 NOTE.-The entries under "Days of Rain " indicate the numbers of days when the melted snow amounted to 0'03.5 inch and upwards. Very little mia was observed at Cape Adare. 
The days of " Clear Sky" and " Overcast" are those days ahen the average cloud-amount (Scale &IO), as observed at  9 a.m. and at  9 p.m., was less than 2 and more than S,.respectiveIy. 
The days of " Gale " are those days when Force 7, or upwards (Beaufort's Scale), was recorded at any time during the day. 
In preparing the Wind Summary, the observations under intermediate points, SSE, ESE, etc., have been alternately thrown forward and backward. 
In this Table no account is taken of the strength of the wind, but a summary of all the oliservations of wind-force will be found on page 9s. 



88 METEOROLOGICAL OBSERVATIONS AT CAPE ADARE 

Long. 170' 9' 30" E. Lnt. 71" 18' S.] DIRECTION OF 
3 A X .  1 A.M. 
. . -. - Mowits.  

-- 
,899. Mnrcli 

April 

May 

June  

Ju ly  

Aug. 

Sept. 

Oct. 

ATOP. 

Dee. 

900. Jan. 

K. - 

1 

1 

N. N.E. I E. S.E. -___ -.- 

I 

i 
I 

o i  0 2 3 

0 1 2 6 8  

Totnlu 

899. Marc1 

April 

Mriy 

June 

Ju ly  

Bug. 

Sept. 

Oct. 

Nov. 

Dee. 

900. Jan. 

.. . 

6 

5 

1 

0 

1 

0 

-_ 
.. 

I 
I 

I 

1 7  0 

0 

0 

1 

0 

0 

0 

1 

1 

3 15 

__ 
I 

0 

.__ -- 
. .  * .  .. I .  ~ .. Totnls . . 

399. Murcl 

April 

Mny 

June 

Ju ly  

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

300. Jan. 

__ 

1 

1 

0 

1 

1 

0 

0 

2 

3 

2 

0 
- 

0 

3 

2 

0 

1 

1 

1 

0 

1 

1 

1 
- 
11 - 

_- 
2 

1 

0 

0 

1 

2 

1 

0 

0 

0 

1 - 
8 - 

5 

2 

3 

0 

0 

0 

1 

0 

0 

0 

0 
- 
11 - 

4 

2 

2 

2 

3 

2 

2 

2 

1 

8 

6 
-- 
31 - 

6 

5 

4 

10 

6 

6 

9 

6 

7 

8 

9 
- 
74 - 

5 

4 

3 

3 

4 

8 

5 

6 

4 

6 

6 - 
54 - 

2 

1 

2 

1 

0 

0 

0 

6 

0 

2 

1 

4 

11 

14 

13 

15 

12 

11 

9 

14 

8 

4 

Totals , 115 - 11 14 



4 PROM MARCH, 1899, TO JANUARY, 1901. 89 



90 METEOROLOGICAL OBSERVATIONS AT CAFE ADARE 

Long, 170' 9' 30" 'E. Lat. 71" 18' 5.1 CLOUD 

3 A.M.  

MONTES. 
Cir. >ir.-c. Cir. Cum. Str. Nim. Drift. Jlear - 

1 

8 

Drift. ~ Cleai _ _ _ _ I  - 
1 

I , 
2 '  1 

I 
2 7  

I 

j 

%.-c Clir.-s 

899. IvIarch 

April 

May 

June 

Ju ly  

Aug. 

Sept. 

Oct. 

riov. 

Dec. 

900. Jan. 
-_- 
Totnls .. 

1 

0 

- 
.. 

0 

0 

- 
.. 

0 11 

0 9  

3 

9 

1 

0 

0 

0 

6 

5 

0 

0 

- 
.. - 

11 

9 

- 
.. - 

3 

9 

2 

2 

--__ 
I 

l 

a .  
1 .. .. 1 ,. .. . . . . .  

I - j 

5 A.M. 

.. .. .. *. 
7 A.M. - 

2 

7 

899. Marc1 

April 

Miby 

June 

July 

Aug. 

Sept. 

Oct. 

Kov. 

Dec. 

900. Jan. 

- 

0 

0 

1 

0 

6 

7 

1 

3 

3 

8 

1 

0 

0 

0 
I 

0 1 6  0 0 10 

-- .. 
Totals. .. - 

- 
1 

0 

0 

2 

2 

2 

3 

3 

6 

0 

0 

I I i 
I .. .. .. 

9 A . N .  11 A.N. 

899. Murd 

April 

Mllg 

Junr 

July 

Aug. 

Sept. 

Oct. 

XOV.  

1)cc. 

900. ann. 

Totals . . 

11 9 

13 14 

13 18 

18 5 

16 8 

13 5 

12 8 

14 5 

I 
2 0 4  4 

0 

0 

0 

0 

1 

1 

1 

1 

4 

2 

1 

0 

0 

3 

3 

2 

4 

4 

6 

0 

0 

4 1 2 4  2 10 

0 11 

0 12 

0 18 

0 ~ 16 
1 

0 14 

0 1 14 
I 

1 1 13 
1 

3 6  
I 

7 12 
I 

14, i 5 
__ 1- 

27 I 131 

9 4  

11 3 

PO 0 

5 2  

11 ~ 2 

5 1  0 

8 0  

S I  0 

10 ~ 0 
I 

17 I 0 

15 I 0 

8 

3 

2 

0 

4 

1 

6 

5 

5 

3 

0 7  

0 10 

0 12 

0 9  

1 I 7  

0 12 

0 ~ 12 

1 10 

3 8  

3 4' 

I 

-- 
8 105 

7 0 5 0  

2 1  0 10 0 

3 0 9 1 0  

o q o  9 0 

3 4 0 , 1 7  0 

2 0 1 1  0 
1 

5 '  0 12 1 
I 

10 

4 

5 

0 6 2  

3 7 1  

2 4. 3 

3 4 1 2  0 

8 10 15 ' I 

14 5 15 0 

45 23 39 14 116 1 11 19 



FROM MARCH, l&9, TO JANUAWY, 1900. 

FORM. 

91 

0 



Long. 170" 9' 30" E. Lat. 71" 18' 8. 

AIR TEMPERATURE. 
Instrainentu expocd in n Sterenson wreeii. 1 feet above thc ground. Readings corrected for instrumental errors - 

&fcan 

2 

__ 
I. + 9E - 

__ 

17'6 

101  

- 3.8 

- 129 

--lo '4 

- 9.0 

- 13.5 

- 125 

- 1.9 

18.0 

31% 

332 

- 9-6 

Solar Radiation. ! 
I '  

i 1'.U 111'.11 

16.6 . . 

100 ' .. 

- 3 4  .. 

-127 1 ,. 

- W r  -9'6 

5 P.Y. 

1 8 2  

9.8 

- 3.3 

- 122 

- +ox 

7 P.11. 

_ _  .. 

16.9 

9'8 

-- 3.9 

- 12.2 

- -lo.,/ 

-- 9.1 

_- 12.7 

- 12.2 

- 1.5 

19'0 

I 1s.u. 

i- 
.899. Ifrtroh . . . . . .  

April . . . .  , .. 

>fag . . . . . . . .  
! 

[ax. 
__ 

11.1 

11'5 

330 

13'9 

.. 

23.6 

19.7 

11'3 

19.4 

'15.5 

42'0 

48.7 

- 

.. 
- 

487 

I 

Min. Thy. 
-__ 

jth, 6th 

3rd 

6th 

12th 

.. 

19th 

16t*h 

7th 

16th 

29th 

26th 

24th 

-- 

.. 

Day. 
__  _. 

26th 

20th 

14th 

4th 

.. 

10th 

5th, Gth 

13th 

1st 

2nd 

12th 

9th 

.. 

I 
z 5  ' -18.9 i 19'1 04'2 

725 

.. 

.. 

.. 

*. 

.. 

290 

31'0 

500 

698 

748 

- 
.. 

28th 

14th 

.. 

.. 

.. 

.. 

.. 

7th 

27th 

25t,h 

17th 

28th 

-- 
.. 

' 2 8  

103 

.31.5 

- 364 

.. 

- 39'4 

- 4 3 5  
/ 

- 31'9 

- 365 

- 4 3  

"5 

25'2 

196 

101  

- 3 2  

- 124 

- 40.5 

101 

- 4 3  

- 13'1 

- 40.4 

- 9 3  

- 13.7 

- 12'4 

- 1.3 

185 

31.9 

1 0 3  1 108 

- 3.7 

- 11.9 

- 3'9 

- 9.1 

- 11.8 

- 9.8 

1.9 

205 

33.5 

- 3.8 

- 12'3 

- 10'6 

- 9.5 

- ] " 5  

- 106 

0 0  

19'4 

33.0 

I 

I 

.. , .. 
I 
- 9.: - 9.0 !- 9.4 

-8.9 ,-9.4 -9.1 

I I 
June.. . . . .  

Julie, 17 days . , 

July . . . . . .  

August . . . .  

September . . . .  

October . . . .  

Sovember . . . .  

.. 

- Y'; 

- 9.1 - 7.2 

.. 

.. 

.. 

.. 

.. 

.. 
__ 

- 8.1 

- 8 8  

~ 13.3 

- 12.6 

- 2.6 

17.5 

- 9'6 i- g5 
I 

-13'1 --123 .. 

.. 

.. 

.. 

.. 

.. 

- 9 6  '-11.1 

2'0 1'0 

208 1 202 

33'0 32-8 

34.8 I 34'4 

.. I .. ' .. 

.. .. i .. ! I  
I 

.. i . . 
.. 

.. ' I  ~ .. .. 
__ ___-I-..--- 

I 

-9'4 -9  1 -99.3 

I 
321 , 31.3 December . . . .  

1900. Jannnry . . .  33.5 ~ 34.0 ~ 344 33'8 ' 329 

1 
- 9.5 I- 9.5 

~ 

- 9.9 !- 10'0 June 13-July 31 . . - 8.9 

.. 

- 

_- 
I_ _- 

- 43.5 dug. 5 ,  

~~ 

Jan. 24t.l Mar. 281 

7 

Thole Period . . .  .. 



Long. 170" 9' SO" E. Lat. 71" 18' 9. 

DEPRESSION OF WET-BULB. 
Instrument exposed in a Stevenson Screen, 4 feet abore ground. Readings corrected for instrnmentnl error. 

I 

9 A . U .  

-~ 

- 
11 P.X. 

- 
' A.M. 

- 
; A . X .  

__ 

.. 

.. 

.. 

.. 

0 ..3 

0 . 2  

.. 

., 

.. 

.. 

.. 

.. 
-- 

0 . 2  

-- 
.. 

- 
7 A X .  

- 

.. 

.. 

.. 

0 .,? 

0.2 

.. 

.. 

.. 

.. 

.. 

.. 
-- 

0 .3  

-- - 

.. 

- 

- 
1 P.31. 

- 

1 .o 

0 5 

0 2 

0 . 2  

0 '2 

0.3 
I 

- 
3 P.Y. 

1 .1  

0 '6 

0 33 

0 . 3  

0. .? 

0 .2  

- 
i P.X. 

0.9 

0.5 

0 -2 

0 '3 

0 '4 

0 2 

0.2  

0 -2 

0.5 

1.4 

1.8 

9 .I 

-_ 
0 ' 3  

I 
Extremes. i 

i 
- 

.. 

.. 

.. 

.. 

.. 

.. 

- 
Max. nay. I 

MONTES. 7 p.ar. 9 P.31. A.M. 

)99 March.. .. 
April.. .. 
May . . . .  

June . . . .  
June, 4 ;  days 

July . . . .  

August .. 

September . . 

October . . 

November . . 

December . . 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.8 

0.4 

0 . 3  

0 '4 

0 '4 

1 -0 

0 -4 

0 . 3  

0 .4 

0 '4 

0 .3 

0 . 3  

0 . 3  

0.'4 

0.9 

1.5 

1 . 5  

-- - 
0 -3 

3 .9 

'' .s 

2 '8 

2 '1 

.. 
1.9 

2 .o 

1.7 

2.6  

8.5 

6 .8 

6.9 

__ 

.. 

17th 

llt,h 

6th 

22nd 

.. 

5th 

7th 

1st 

11th 

28th 

6th 

12th 

-__ 
.. 

1.1 

0 -4 

0 2 

0 .3 

0 '3 

0 9 

0 .3  

1 .o 

0 ' 5  

0 .?e 

0.2 

0 2 

0 . 3  

0 . 2  

.. 

,. 

.. 

.. 

0.3 

0 . 3  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0 -2 

0 2 

.. 

.. 

,. 
.. 

.. 

. .  

.. 

.. 

.. 

.. 

0.2  

0 .2 

.. 

.. 

.. 

.. 

I 
0 .2  ' 0.2 

1900. -Tanuary . . . . . .  
I 

I I 

' .8 I I 3  ' " 

I-- i- 
___- 

0 4 , 0 . 3  0.3 
I 

-_---- ~- 
June 13-Jul;r 31 . . . . . . .  
----___ 
Whole Period . . . . . . .  

- 
I 0.2 0 .! 

-1- 0 .7 R'.5 ' SOT. 28th 



Long. 170'' 9' 30" E. Lat. 71" 18' S. 
PRESSURE. 

Earometer 21 feet above sea-level. Readings corrected for instrumental error, and reduced to 32" B. No corrections have been applied for height, or to reduce to grayity of 45". 
7 

9 P.M. 

- 
11 P.X 

- 
1 -1.31. 

.. 

.. 

.. 

.. 

!9 384 

.. 

.. 

.. 

.. 

. .  

.. 

Estremes Observed. 
3a + 9p 

e 

29.066 

29 266 

28 '995 

'937 

2,s *@5.$ 

29 '378 

28.993 

'611 

28 '859 

29.323 

.231 

29 '180 

9 A . X .  11 A.N. 

29 '041 

'265 

29 '013 

28 '933 

7 Y . N .  

29 '064 

3 1.31. 

.. 

.. 

.. 

.* 

19 .33:3 

. .  

.. 

.. 

. .  

. .  

.. 

NOBTIIS. 
Highest 

29 -839 

'802 

506 

29 '783 

.. 

30 '156 

29 '581 

Day. Lowest. Day. 

i .. 

.. I .. 

.. .. i .. 

29.045 , 29'041 29.051 

29 '260 ' 29 263  29.263 

31st 

1st 

11th 

10th 

.. 

22nd 

14th 

26th 

jth,23r 

28th 

15th 

.. 

31st 

31st 

10th 

19th 

3rd 

24th 

11th 

29 '069 29 '042 

19.013 

28.931 

29.378 

28 '996 

899. ;\filrc~ll (28 days) 

April.. .. 
Nuy .. .. 

June .. .. 

Julie (4s  d a p )  

July .. . . 

August .. 

September . . 

October . . 

Sorember . . 

Dcceinber . . 

900. Jmt ta ry  (28 chi! s) 

Jime 13-Jd.~ 31 

29'263 29.265 .. 

.. 

.. 

29 '373 

.. 

.. 

.. 

.. 

.. 

. .  

I 

28 -979 28.976 28.997 , 28.986 28.979 

28,935 28.936 ' 28'941 

I 

28.947 '942 

.. . .  

I I 
I 

288914 26th '611 .602 .598 

28 '858 '8.862 

1 
29.312 29.321 

5323 227 

.. 1 . .  
I 

. .  28 .861 I .. 

I .. . .  29 313 

. .  I . .  .236 
I 

28 %9 

29.317 

2 3 3  

8th 

26th 

3rd 

5th 

28 864 25.856 

29.322 29 '333 

' 22; 225 

20.181 i 29.183 

- 
I 29 189 I 29.192 
I 

.. 1 .. 29 .l76 '9.177 29 '183 29.180 

-~ ___-- --  -- 

19,178 29 .l76 29 .I79 29.175 29 '175 29 .l76 
I 

28.183 

29.180 

1---- - -- 

.. 1 !. "9.184 29 '194 29 '186 

-- - 
29 .O i5  

.. .. 
I 
I-- -_ 
I I 

.. .. .. . . 29 '07ii 29.075 29 072 29 '068 
I 

30.156 July 2: 
I 

Whole Period !7 .913 Sept. 1( 



Long. 170" 9' 30" E. Lat. 71" 18' s. 
W I N  D-FORCE. 

Observation. by I h u f o r t  Scale, 0- 14. 

I 
I 

' A . V .  9 A . L  11 l \ l . ,  1P\I .  3 P . U .  5l'.\L. ' i P . 1 1 .  
I 

9l'.M. 111 ]'. . \I .  11.31. 3 A.N. 
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.. 
2 . I - -I 

1.8 
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.. 

_- 

2 '0 
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. .  

.. 

,I '4 

1 .ti 
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.. 

I- 

1'5 

-- 
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- .  

! 
:i .1 

1 8  

1 ..-> 

0.9 

r . ;  

1 ':i 

1 s  

1 :j 

l t i  

1.4 

"'j 

2 .9 

399. illarch .. 

April .. 
Mny . . 

June .. 

.rIl,??. IS 

July . . 

-1rigu.i . . 

dept""l1t.r. . 

Octobrr . . 

Xoren1hcr. . 

1)ecernher . . 

.. 

.. 

.. 

.. 

2' I 

1 . 7  

. .  

.. 

.. 

. .  

.. 

.. 

___- 

I .a 

.. 

.. 

.. 

.. 

.. 

g . 7  

1 . I  

. .  

. .  

. .  

. .  

. .  

. .  

1.5 

.. 

- 

7'' 34 

112 I 51 
~ 

156 1 32 
I 

I I IHtll, 25th .. 

.. 

2 .i 

I .s 

.. 

I O 2  

JS1 

10 311. 17th 

'' i 32 
46 23 

. .  

. .  11 11th 
I 
I 

--I- --- 
283 I -  48 2 -0 

_--- 

. . 

----- I 
11-12 1 June 16tE Whole Period (Me 
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!)6 METEOROLOQIUAL OBSERVh'l'IONS AT CA 1'13 ADAICE BllOM MAIWII, 1$!)9, TO JANUARY, 1900. 

Long. 170" 9' 30" IC. l i i t l .  71" 18' S. 

AMOUNT OF CLOUD. 

Scnlc : 0 = (-1ri~r rl;? ; 10 = ovrrcast. 

i A.N 

. .  

. .  

. .  

6 '.J 

5 .4, 

. .  

. .  

. .  

. .  

.. 

h '3 

5 .7 

. .  

. .  

. .  

. .  

. .  

G .5 

a 3 

6 .7 

5 *0 5 .1 

I 

7.4 7 ' ( i  

- 
3 rx .  

7 '6 

7.7 

6 ' G  

5 '2 

6 . 6  

5 . 5  

3 *1 

5 .9 

6 .% 

G *1 

7 3 

8.1 

5 . 9  

- 

6'2 

- 
1 P . l  

.. 

.. 

.. 

* .  

6 '4 

5 '9 

.. 

a .  

.. 

.. 

*. 

*. 
-- 

6 '1 

-- 

a .  

6 5 
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SUMMARY OF OBSERVATIONS 
CONTAINED I N  THE METEOROLOGICAL LOG OF THE 8'I'E.A.M YACll'l' 

" SOUTHERN CROSS," 
DECEMBER, 1898,  T O  MARCH, i ! ~ o o .  

A Suiiiinary, attached, has been made of the observations given when the vessel 

The position of the vessel a t  noon is given for each day. 
Bal.ometei*.-The mean of the readings for the day is given, and the highest 

The observations are corrected and reduced to 32" Fahreiihcit. 
Ai7. Tentperature.-The mean of the readings for the day is given, and the 

r%mnpcr.cctzci.e of Sea &wjke.--l'he nieaii of the reaclings for tlic day is given, 

l h e  error of the therinoincters is too siirall t o  require attention. 
SpeciJic Gravity of Sen Suilface.-The reading is given at nooii for each clay 

when practicable. The observations are corrected for temperature, but it has not 
been 1)ossible to  obtain the error of the bydroineter. 

W i d - T h e  direction is true, having been corrected in tlie 0 6 c e  for Magiietic 
Variation, as given on the Adtniralty Variation Cliart for 1835. The general rlirectioii 
is given, and the changes of wind are shown ns far as possible. The iireaii form 
for the day is sliown, two or niore forces being given when there is ally 
material change. 

0 repre- 
sents a clear sky, and 10 represents overcast. 

was at sea. 

and lowest readings. 

higlic~st and lowest readings, 

m c l  the  11 ighest aud lowest readings. 
r i  

Amount of Clotid-The ineaii aiiiouiit of cloud is given for each day. 

Wcatiier.-The weather is given according to Beaufort Notation. 
Rewtar1i.s of importance are given. 
Bean BcsJts.-When observatioiis are imade mar the saine position for se17od 

de~ys the inem results are given, arid a wind-rose has been drawn, 
Eqlancttion of lVi'izcZ-wxc.-The :trrows, which fly with the wind, sIio\v, Ly 

their length, the frequency of the winds, and, by their thickness, the various forces ; 
light winds, forces froni 1 t o  3 ; inoderate winds, 4 to 7 ; and g.tdes, ,8 to 1%. 

'@= JModrvPN -1 ' ~ i e  circle supplies a scale for estimating the frequency of 

,viu& in ally directio11. Fl'Olkl the heads of the arrows t o  the circuinference 
represents 5 per cent. of the whole number of observccl winds (100 per cent, 

The upper figures in the centre of the wind-rose are the total nutnber 
of observations, the percentage of calms beiiig givcii uiide~iienth. 

5 illches). 

1' 



100 RIETEOltOLOGIC.\ L OBSERVATIONS M A  DE ON I30AltD TIIE STEhbl YACll'Y " SOU'J'ILEKN 
- 
Jpccilic 
fmvit y. 

- - 1  

- 
Lnt. 

- 
Long. 

Baromctcr. Air Tcmpcrntnre. Scn Tcmpcri~ture. 
- 
Lowrst 

DlltC. 

Mcnn. liglicst, Mcnn. [Iiglicst Mciun. 1 Highest 
__ ___- 

0 

50 51 

47 i 51 
I 

46 40 

45 48 

41 1 45 

41 
~ 45 

40 43 

35 37 

35 ~ 3G 

---- 
I 

33 31 

28 ' 32 
I 

30 31 

32 33 

30 31 

30 32 

31 34 

30 31 

30 32 

32 33 

33 ' 33 

---- 
, 3  1,189'8, to Jim 

30 7 ' 31 
____ . 

I 

33 j 31 

33 ' 3ti 
I 

30 1 32 

31 I 33 

32 33 

31 31 

3 1 33 

3 1 3' 

-- 
.-- J U I I  111018, 

31 j :E 

Lowest. Lowest. 

8. 

47 41 

49 4G 

51 47 

53 13 

53 26 

55 23 

58 3.7 

GO 24 

til 5G 

u ,  

-- 

62 41 

G3 33 

G3 41 

63 40 

63 45 

c4 8 

63 31 

63 43 

63 43 

c3 43 

(3 57 

-- 

___ - 

G i  4G 

ti; 3 

G5 52 

65 48 

G5 55 

G5 43 

65 43 

65 13 

-- 

E. 

150 22 

150 45 

152 13 

153 23 

15G 20 

l5G 44 

158 20 

158 48 

158 53 

O f  

-- 

159 2; 

lG0 G 

160 1G 

160 36 

160 31 

1GO 58 

1GO 58 

1 G 1  G 

1 G 1  G 

161 G 

161 30 

-- 

___ - 

l ( i L  50 

ltil 4 2  

lti3 32 

1G3 1 G  

1 G l  7 

1ti1 I] 

161 9 

1G1 f 

ins. 
10 '091 

39 '8G1 

5 13 

-786 

'832 

.188 

!0 '288 

38 901 

!0 a349 

- 

!0 2.1 1 

561 

'730 

-5GG 

'681 

*G74 

'110 

*335 

'600 

*727 

39 '3 16 

-- 

$3 -53.5 
~- - 

!9 '330 

.678 

' 8G  

918 

'881 

'615 

'311 

20 '103 

-- 

?9 '139 

ins. 
30 .OG5 

29 *720 

'480 

*7G1 

'831 

'481 

20.28G 

2s '812 

29 -220 

-- 

29'102 

.5OP 

.713 

0 

4F 

4G 

4.3 

43 

44 

41 

34 

3.1, 

32 

0 

52 

49 

47 

4 G 

4G 

4 4 

41 

37 

33 

-- 

30 

30 

30 

30 

30 

30 

30 

30 

3 0 

30 

30 

E 

.. 
40 

50 

47 

4 7 

0 .. 
48 

46 

45 

4.5 

1898. Dcc. 28 . . 
23 .. 
24 .. 
25 .. 
2G .. 
27 .. 
28 .. 
29 .. 
30 .. 

45 43 

44 30 

3H :I5 

35 30 

I 

33 30 

31 1 30 

, ---- 

I 

30 ~ 29 

30 ~ 29 

30 23 

1898. Dee. 31 .. 
1803. Jiin. 1 . . 

2 * .  

3 .. 
4, .. 
5 .. 
0 .. 

28 

23 

23 

27 

30 

28 

28 

28 

29 

29 

32 

-- 
0,1899 

23 

30 

'>3 

3!l 

"9 

31 

"8 

20 

9 

830. 1 
'>(j 

30 

29 

29 

20 

30 

29 

30 

31 

30 

30 

30 

30 

-- 
At. (32" 

32 
- 

30 

31 

31 

30 

31 

20 

30 

30 

7 .. 
8 .. 
n e ,  

10 I .  

-I--.- -- _- 
,)'to G* 

20 
._ . __ 

30 

"L) 

30 

30 

30 

29 

20 

29 

Brolll 

30 .O 
- 

30 

32 

31 

:10 

30 

20 

30 

30 

0111 L u ~  

30 2 

29.758 

- 

LO ,395 

'ti80 

'293 

* f82 

'831 

.G76 

*4(i7 

29.267 

1699. JIW. 11 . . 
12 a .  

13 .. 
14 a .  

15 .. 
16 a .  

17 .. 
18 .. 

3, Illlll 

1 ,025 



CROSS,” I?ETWR&N LIOBA.131’ AND LAT. 78“ 36’ Y., DECEMBER, 1895, TO MARCH, 1900. 101 

Wind. 

Direction. 

S by W vcering to 1%’ by S . 
N by I3 veering to NP by I{ . 
NNE bnrking tfo NBW, to R . 
S by W veoring to FIW by \V . 
SWbyS ,. ,. .. . 
8W by S veering to NSW, nnc 

JVXW bncking to S W  . . . 
S W  rccring to KS!V, XJC lo SW. 

SIV sccriiig t o  TV . . . . . 

bncking to JV by N 

__------ 

___ 
Forcc 
- 

2 

d 

7 
6 

3 

3-7 

7-4 

5 -1- 

.i-2 

2 

I 

0-3 

3--1 

2 

1 

1 

* 4-7 

6-1 

1 

a 
--.- 

.. 

2 

0- 2 

2-5-0 

3 

2-0 -5 

( i 2 0  

3 

4 

- 

.. 

- 
hluour 
of 

Cloud 

_- 

l o  
10 

so 
10 

so 
10 

10 

10 

so 
- 

10 

3 

8 

10 

9 

so 
10 

10 

10 

10 

10 

-- 

9 ‘0 
_._ - 

10 

0-7 

10 

9 

so 
1 0 

0 

10 

n o  

Briglit pntclica of light in sclt. Lmninons npp~nmiirc in ~ l i y  bctwecn 
s :u1d SIP. 

First piccc of ice. Bcect with ice. 

$hot first scnl. Fin dinlc .  Irc, beroniing rci-y 1ic:ivy. 

500 inrtrrs 35 2 
300 ,, . 39.8 

32 -0 Dccl~sen tcnipcra turrf, nt 



102 1\IETEOROLOGICAL OBSER17A'l'IONS MADE OS BOARD TIIE STEBRI YACIIT ( 4  SOUTHERN 

. -_ - - I __- - 

1899. Feb. 11 .. 
12 * .  

--_I_- 

1899. Fcb. 13 . . 
14' , I  

15 , #  

16 , ,  

17 

- 
Lst. 

-____ 
30 

31 

-- 
30 

30 

30 

29 

30 

-- 
l l ~ - F ~ l > ,  

20 8 

- 
Long. 

~ 

31 

31 

-- 
32 

32 

31 

3 0 

31 

-- 
13 t 

32 

- 
pccific 
rnvit,y 

Baroinct,cr. Air Tcnipcrnturc. Sen Tcmprrnturc. 
- 
ilenn. 

___ 

owcst. 

111itc. __ 

\irnn. 
-_ 

0 

27 

26 

30 

30 

30 

32 

32 

30 

20 

20 

27 

2 .i 

26 

2 c; 

2x 

29 

28 

28 

27 

27 

2; 

32 

31 
-_ 

Mcnn. Ciglicst. 
___ 

0 

32 

31 

31 

32 

32 

33 

3 3 

31 

3n 

32 

33 

31 

31 

31 

31 

31 

30 

31 

30 

31 

31 

33 

33 
-- 

[iglicst. Lowest. 

S. 

66 43 

66 4 

GG 16 

66 IG 

So ohsc 

> I  

I ,  

66 31 

66 35 

GG 35 

66 45 

66 15 

G6 46 

66 11 

(i6 37 

6G 37 

FG 40 

N O  OhR 

66 37 

GG 20 

GF 7 

65 52 

65 33 

E. 

165 47 

166 51 

1GG 5G 

1FG 1F 

vntion 

0 ,  

1 ,  

, 
166 5 

l G G  6 

163 51 

1G3 IC 

165 22 

165 P I  

1G5 4( 

I65 4: 

165 4f 

Voobsc 
vntion 

tvution 

1G4 4! 

161. 3: 

16.1 3: 

165 : 
1G5 1I 

0 

22 

20 

28 

28 

20 

30 

29 

28 

2 i  

26 

17 

I7 

21 

21 

24 

2G 

27 

24 

24 

22 

23 

31 

27 

0 

29 

29 

29 

29 

29 

30 

20 

29 

29 

29 

28 

2R 

28 

29 

20 

29 

29 

29 

26 

29 

29 

29 

29 
-- 

I, 1899 

28 
_ .~ 

30 

31 

_- - 
30 

30 

30 

29 

30 

30 

30 

29 

20 

29 

30 

30 

30 

29 

29 

29 

19 

29 

2!) 

29 

29 

29 

29 

29 

29 

29 

0 

30 

31 

30 

29 

29 

30 

31 

30 

3 (1 

29 

:io 

30 

29 

29 

30 

30 

29 

29 

30 

30 

30 

1899. Jnn. 19 .. 
20 .. 
21 .. 
22 .. 
23 .. 

. 74. * . 
23 , .  

26 .. 
77 .. 
4'8 .. 
29 . . 
30 . , 
31 . ,  

Pch. 1 . 
2 . ,  

3 .  

4, . 
5 .  

6 .  

7 .  

8 .  

9 .  

10 . 

1.026 

1.026 

1 -026 

I .026 

1 .020 

1 .02G 

1.0'5 

1 fI2.5 

1 fI2,i 

1 .02(; 

1.026 

1.023 

1 ' 0"; 

1 '026 

1.026 

1.026 

1.026 

1,026 

1.02G 

1 502c 

1 '02( 

1 021 

1 ' 03  29.678 ~ 2 9 . m  

29.787 28.95C 
_- 

32 

33 

_ _ -  

169 I 

173 G 

-- 
173 

7 73 

172 5 

I72 2 

171 1 

-- 

29.698 

28'99G 

-- 
28.822 

29 ?13 

L i d  

-317 

29 .I  99 

.< rr 

--. 

20 3 1  7 

32 

32 

29 

28 

28 

30 

23 

23 

26 

25 

-. 

~Tcrm Y 

23 

L7; 189! 

20 29'1% 32 



CROSS,” BETWEEN HOBART AND TAAT. 78” 33‘S., DECEMRER, 1898, TO blhRGII, 1900. 103 

SSE, S, SW,NNW.. . . . .  
NW changing to SSE, rnlni, RSIC, 

ESE to SSJV, bi~clring to IESN , . 
t,hen SSE 

s rc . . . . . . . . . .  
Sill; . . . . . . . . .  
SE h k i n g  to ESE, vccring to 12. 

s IC. . . . . . . . . . .  
I.: to EKE, vccring to SdlC, tlicii 

IC l o  ICNIIC . . . . . . . .  
SIC to IC . . . . . . . .  
RSE hacking to EWE, t l~cn veering 

SE to s . . . . . . .  
SSE veering to WSTV . . , 

hnrking to 1C 

to JCSE 

IVNW, WSW, m . . . . .  
W backing to I3 . . . . . .  
E vocring to ESE . . . . .  
ESE vcering to S8E 

SSE vcrring to SSW‘, backing to 

SE to SSE, backing E, then vceriny 

Sli: to SSE, rhnnging to KNW 

JVSW veering to NE, b ~ l i i n g  tr 

NE bneking t o  WNV, R’TV t u  

WNW bnrking to SSW, mlni, STY 

. . 

SE 

to SE 
, 

NNE 

WNW 

__-...----- 
TAL~. G5°33’toGG34G’S., Tdo~ig. ] G I c  

.. * .  
__- 

SJV mrring to N . . . . .  
N to NNE, bnrking to NSW . 

NNW veering to EXE , . . 
E bneking to WXW . . , 

WNW vrcring to NNW, h ( s l i  l o  

SIC . . . . . . . . .  
1CS 16 . . . . . . . . .  

M’KW, rliiingiiig to lCSlC 

_- 
T,iit. 67’ 13’to 71‘’ R’ S, n n d  T,ong 

.. I .  

I 

0-1 

0-3 

3-5 

5 

3-1 

0 1  

1 

1 4 

1-2: 

3-1 

0-1 

1-0-2 

4 -2-7 

6 -1 

1-3 

1-7 

7-2 

0 - 3  

3 -0-1 

1-6 

IO 2 

1 

G ’ t o l t  

.. 

1 3  

4-5-2 

_.I 

5-0-3 

5 -2 

1-10 

10 

9-0 

71” 46’ 

.. 

- 
Lniouni 

of 
Cloud. 

1 

e- 10 

10 

10 

10 

i n  

10 

10 

1 0 

10 

0-2 

2 

9-0 

2-9 

10-2-8 

5- 10 

9 

10 

10 

10-8 

3-1 0 

10 

10 -2-7 

Wentlicr. 

7-10 

10 

70 

I O  

10 

10 

10 

-- 

to 173‘ 

io  ‘0 

KO OllC” antcr. 

Wsiiia A(lniimnlt,y T.’iimi:it.ion. 

Liirgr lint1.11 of olicn wntrv. 

Moorcrl to 1:wgc iccbrmg. 

ITonr-f rost. 

--I 

f 

Xtny icebergs. 111 ~ i g l i f  of 

Ti1  tho p c k .  L n n t l  sighlrtl, 
irr ]iurlc. 

C‘:ipr Adiirc. 



1 
I 

29 ; e9 
I 

I 1 

Bnromctcr. 
- -_ . -  

I 

M a n .  j Highest.' Lowcst I 

Air Tcmpcmturc. 

Dntc. Lnt. Long. 
Xcnn. 

I 
Iigliest. Lowcst. 

I - _. - 

0 0 

31 I 28 
30 24 

I 
3 1 28 

33 27 

32 25 

28 17 

29 2.5 

27 1 .i 

1 -(i 

20 - 4  

---- 
Illtq. F C b .  3 10 

33 I - 6  
.- 

23 ' 20 

23 14 

28 I 2G --- 
I 

23 1 F 

11 , 5 

9 - 7  

1 5  - 1 2 . 5  

30 23 

--___ 
1 

ah. 16 to 20, 190 
I 

30 -12.i 
______ 

j 
28 1 18 

I --- - 
20 ~ I7  

21 i 16 

18 ~ 1 I  
I 

I 22 I 19 

26 I 
-1- 
4). 22 to 2G, 19L 

"6 ' 14  

___ 
8. E. 

'o3srssio n Trlnnd 

73 28 I70 58 

73 49 171 52 

71 32 1G8 2 

71 43 166 41 

?io1 ob srrvrd. 

0 1  0 1  

,? 

77 17 1G8 1.5 

Sot  oh served. 

78 4 168 15 

-- 
I 
I 
I 

I 
Sot  ob mrvccl. 

1 W. 
77 53 176 9 

qoobscr-1 172 59 
I vntion. 

~ 

I 

---- 
76 35 164 10 

;: : j ;:: :: 
i 78 35 164 10 I 

I 78 8 168 3: 

------4-__ 

ins. 
29.070 

*030 

'110 

*031 

*030 

'31 0 

20.24.j 

28.950 

"8.931 

29.373 

--- 

0 

29 

27 

29 

30 

29 

23 

2 i  

2 1. 

1 

8 

1900. Fcb. 3 ,. 
4. . . 
.) . . 
6 .. 
7 .. 
8 .. 
0 , 

1 0  .. 
11 .. 
12 ,. 

31 32 , 30 

30 I 29 

-- 

I9 ,203 

!9.194 

-4.36 

!9 .OS6 

\le1111 1.1 

22 *7 

22 

18 

27 

29 '428 

29 *4Q5 

.520 

29'253 

-- 
29.097 

28.906 

29.038 

'4 10 

28 *950 

26 -8GE 

29 -272 

29.014 

-- 
28 -921 

*83C 

28 *98? 

29.040 

- ~. 

29 

29 

29 

-- 
29 

2R 

29 

28 

29 

1 '018 

1 ~ 0 1 9  

.. 
-- .- 
.. 
.. 
.. 
1. 

I .  

39,031 

883 

!9 .Ol5 

.195 

29.822 

1'1. 

6 

I 

2 

27 20 . 29 340 29.111 

itlcnn From 

28 .G 

I 
I d .  78= IH' l o  76 

30 ' 27 

nit6 --E 

10 '4 

22 

29 '410 28.831 

_ _  

i 
29.325 29.17 1900. Fcb. 21 ,. 77 21 

I 
29 30 

- , 
I 

29 30 

29 

.- - 
'9 

29 

29 

29 

29 

-- 
5' t o  7 6  

29 

.. 
-_ 

1900. Fch. 22 , . , 7 G  7 29 *277 

26.930 

908 

,720 

28 *G80 

-- 

29 ,277 

19 

10 

16 

20 

22 

lultr-1 

19 .2 

23 .. 
2.1. . . 
25 .. 
26 * .  

7.5 34 

7G 7 

74 33 

71 35 

29 

20 

29 

30 

- 
lil.011 

29 -2 

3 0 

29 

29 

3 0 

-- 
h t ,  71" 

30 

.. 

.. 



SS\V bnckiiig to SSE, clinngiiig t 

SSE vaering to SSW, tlicu e d m  

S81E biickiug to KIC, ERE, c11:iugii 
to NW, tllcll s w to calm 

Vuriiiblc . , . . , , 
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ADDITIONAL NOTES ON THE AUXORA POLARIS, OBSERVED 
AT CAPE ADARE DURING 1899. 

In the Tables on pp. 64-85 the occurrence of aurom is always ineiitioned in the 
Remarks, and the days on which tlie phenomenon was observed are indicated by an 
asterisk against the day of the month in the Table of Barometer Readings. 

On certain occasioiis, however, fuller notes were made than could be inserted in 
the Remarks. These are given below, 

Miwch, 1.5th..--At 9.30 p.m. a brilliant aurora polaris manifested itself'. The 
light first emanated in a waving curtain from the SE and went round to the SW. 
The motion of the arrow-like beams constituting the curtain was very rapid. These 
beams ai  times would move along with an undulatory motion, then suddenly shoot 
downwards towards the earth. Colour of a nebulous whiteness, with, at times, a 
gveenidi tint in it of varying intensity, At  timea the display would almost fade 
away, then would be renewed from behind Cape Adare (E). Cirrus-stratus cloud 
moving from the W, amount 2, temp, of air, 16' F. Phunoineiioii faded away at 
10.30 parno, and, soon afterwards, a dark cirrus-stratus cloud covered the whole sky. 
(Blowing a heavy gale from ESE a few hours afterwards, average velocity of wind 
52 miles an hour,) 

M ~ t m h  17th..-Faint appearance of an aurora in magnetic N at 9 p.m. Very 
Soon afterwayds an arc formed, the extremities 

As the arc rose towards the zenith the light increased in 
Very little movement in the light itself, thus greatly differing from the 

strong light in NE at 9.15 p.m. 
beztriiig NE and SW. 
intensity. 
former. Cirrus-stratus cloud, amount 2, temp. of air, 24' F. Faded away at 9.45. 

A p d  7th-Very brilliant aurora first manifested, itself a t  8.30 p.m. Bright 
beams of light shot up from behind Cape (due E) towards the constellations of tlie 
Centaur and Crux. Crossed meridian at about 3' N of zenith, and moved down in 
the N towafds Caiiis major and Orion, Movement very rapid and beams bright, 
the brighter possessing ,z reddish tint. Diffused aurora in the whole of the northern 
sk37. Phenomenoii reached its greatest intensity at 8.50 p.in., and disappeared at, 
9.10 p.m. No clouds. Temp., 20" F. Blowing fresh from ESE. 
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ApiZ 19th.--Brilliant aurora witnessed. Temp. -1" F. Caltn and clear sky, 
Very rapid movement. First visible at 7 p.m., and had almost disappeared a t  
7.30 p.m. Curtains of aurora in whole of northern sky. 
Southern limits as follows :-Crux, Centaur, about 10" N of Sirius and 5" N of Rigel 
of Orion. 

Corona formed in zenith. 

Blowing from ESE on following day. 

May 2nd.-A fine aurora first visible a t  5 p.m. and lasted for anuinber of hours. 
A great display 

Amber and red shifting rapidly, pale shafts shooting up 
Intenfiity very variable, continually being renewed 

It formed a luminous arc about 5" above horizon in the N and NE. 
of colour at centre of arc. 
from outer edge towards zenith. 
from NE. Temp., -5" F. 

.&lay Gth.-A very fine aurora polaris was first visible a t  G p.m. in the form of 
an arc of light in the N. The centre of the arc was about 3" above the horizon and 
bore about N by E. The arc was of very large radius, and the inner part was of 
milch greater intensity than the outer. Much yellow and red visible in the inner 
part. Curtains of vertical beams of light, always parallel to the original arc, 
commenced to move slowly and bodily towards the S. The movement of the light 
itself was rapid and always E to W, the bottom of the beams being always denser 
and redder than the top. The curtains advanced no further than 15" N of zenith ; 
the limit in the E being the planet Jupiter, and Sirius in the W. As the curtain of 
light moved bodily southwards the original arc in the N became diffused but 
stationary, and had very little movement. It 
attained its greatest intensity at 6.15 p,m, A kind of diffused afterglow remained 
in the N for inany hours after, 

The phenomenon ended at 7.30 p.m. 

Cirrus cloud, 1. Temp. of air, 12" F. 

May 12&.-Brilliant aurora visible at 9 p.1~1. in N and NE, strongest to 
magnetic N (NE), manifested itself in much the same manner as on May 6th. 
Cir.-s. cloud, 5. Temp., -8" F. 

May ZS~L-Bright aurora a t  6.30 am., stretching from ESE to NW across 
zenith. 

Nay 30th.-k'aint aurora to M, first visible at 6 pm,, and lasted some hours. 
See magnetic book For effect of this aurora 011 Temp., -12' F. 

magnets, 
Cirrus cloud, 1. 

June 2nd.-An aurora polaris manifested itself a t  7.30 p.m. and lasted f o y  many 
It first started with the usun.1 hoiirs, it being. still visible and brilliant a t  midnight. 

Q 2  
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aurora arc in the N and NE (true), then curtains of light moved towards the zenith, 
and aurora in N became diffused. Also diffused light where curtains of beams had 
passed. When aurora reached the zenith it became nearly stationary, as fhr as its 
bodily motion S was concerned, but the lateral motion from E to W was very rapid. 
General direction of curtains from ESE to WNW (true). C o r o n ~  were formed at 
the zenith, directly under the constellation Crux. Although the light was strong 
there was at no time much red in it. Sometimes it would grow brighter in parts, 
and accompanied by rapid flashes, and then would fade away and leave a glow in 
the sky like the dying embers of a great fire. Cir.-s. cloud, 2. Temp., -16" F. Much 
cirrus-stratus cloud was observed during the day, and a very thin mist appeared over 
the sky about an hour before the phenomenon, and which slightly obscured the light 
of the stars. 

June 3d.-At about 10 p.m. an exceedingly grand aurora was visible. It was 
a dazzling and incomparable Bpectacle. It first manifested itself by a luminous 
display in the N. Soon the colouration became brighter and commenced t o  
develop shafts and wwes of light, which moved rapidly towards the zenith, At 
first it was of a fleece-like nebnlous whiteness, but became redder as it advanced. 
When at the zenith, and almost due E and W ,  the aurora was at its maximum 
intensity. Great curtains of light would shake themselves across the sky with 
undulatory motion from E to W in a specially striking manner. Huge shafts of pink 
and red light would shoot down towards the earth with a rapidity impossible for the 
eye to follow. Once the streamers collected at a spot near the zenith and formed a 
luminous ring of a deep red colour, and turned round with great rapidity. No sound 
whatever was perceptible. This last was only a transient phenomenon. The glow 
of streamers gradually faded away, and the whole display lost its brilliancy and 
rapidity of motion in about an hour's time, although small curtains of l ight were 
visible for some hours after, moving bodily towards the S. NO cloud. Temp. of 
air, -35" F. Blowing gale from ESE following morning. 

Jkze 28th.-Aurora appeared at 5 pni., fairly strong. Manifestation much 
siinilar to previous ones, commencing in the form of an arc in the N and moving 
bodily towards the S, right across the zenith, leaving diffused aurora in its path. 
Strongest at 7.15 p.m., when altitude of arc was nearly 14' above horizon and 
stretched froin NE to NNW, Base of curtains and beams red, and rapid in move- 
ment. Cir.-s. cloud, 1. Temp., - 2 1 O  F. 

J7~nc? 30d~.--At 9 a.m. Magnificent aurora near zenith and above Cape Adarc. 
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Fine aurora visible from 7 pin. to about 9 p.m. Rapid movement from E t o  W 
Commenced in N across zenith, and formed corona there, 

and NE. Cir.-s. cloud, misty. Temp., -30" F. 
Red at base of shafts. 

July 1st.-At 7 p.m. an aurora observed from E to XW. Cir.-s. cloud, 4. 
1 am. Temp., -12" F. 

(2nd), aurora faint in N. 
9 pm., aurora brilliant, from SE to NW, mauve colour. 

Blowing a gale shortly afterwards. 

July 9th.-Aurora i n  N. Amount of cloud 1. Cir,-s. Temp. -34' F. :It 

11 p.m. 
t 

July 10th.-At 1 pm., faint aurora from SSE through zenith to  NNW. At 
At 5 a.m., aurora arc in N and NE, 10" 3 a.m., faint aurora to SSE and zenith, 

above the horizon. No cloud. 

July  12th.-At 5 p . ~ . ,  aurora from SE t o  NW moving slowly southwards ; 
lateral motion fairly rapid. Diffused aurora light in N. Cir.-s. cloud, 8. Temp., 
-4" F. At 1 a.m. (13th), brilliant aurora above Cape Adare (NE). No cloud. 

July 13th.-At 9 p.m., very fine aurora froin ESE, through zenith t o  WNW. 
At  3 a.m. (14th), diffused aurora in E and N, and at  No cloud. Temp., -21' F. 

5 a in., diffused aurora from ESE to NW. 

August 3rd.-At 7 pm.,  brilliant aurora in northern sky. Cir.-s. cloud, 1. 
Temp. -31" F. 

August 4th.-An aurora appeared at a little before 6 p.m. in the form of a double 
luininous arc in the N. The arcs were separated from one another by about 2", the 
inner oiie being about 8' above the horizon. The W extremity of the arc bore about 
NNW. The arcs 
lay in the same plane, and had a common centre. Winding curtains of aurora after- 
wards manifested themselves in the usual way, moving towards the zenith aad 
forming coroi~e there, 

The E extremity was invisible, being hidden behind the Cape. 

Amount of cloud 2, Cir.-s. Tetxp. of air, -41.5' F. 

Azhgust 6th.-At about 5.30 p.m. a beautiful aurora swept across the sky froin 
the E and NE. The phenomenon manifested itself in much the same way as usual, 
commencing with an arc in the N, and followed by curtains of aurora moving laterally 
from E to W, and bodily to the S. Cir.-s. cloud, 2. Temp. -20' F. At 7 p.m. 
brilliant display (maximum). At 9 p.m. faint aurora in NE. 
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August 13th.-At 7.30 p . ~ .  luminous arc appeared in NE. Centre of arc NE 
Movement of (true), 30' above the horizon. Extremities of arc N and E by S. 

beams not rapid. No cloud. 

September 5th.-An aurora was seen for the first time, due N and S, passing 
through zenith. The aurora displays are now very poor compared 
to those seen in the autumn and beginning of winter. Then they were brilliant 
and repid, and always manifested themselves in the same manner, and from the same 
direction. The gales, it is interesting to note, were then stronger, and always blew 
from exactly the same point of the compass. Now the gales are not so strong and 
we more versatile in direction, as also the aurorae in intensity and direction. 

Not strong. 
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