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Reprinted from The Scottish Gleographical Magazine for May 1906.

SOME METEOROLOGICAL RESULTS OF THE SCOTTISH
NATIONAL ANTARCTIC EXPEDITION,

By R. C. MossMax, FRSE,
(IFith Plates.)

IN previous papers published in the Secoftish Geographical Magazine}! 1
gave a general summary of the meteorological results of the Scottish
National Antarctic Expedition viewed more particularly from a climato-
logical standpoint. Since these were issued, the observations have been
discussed in relation to the diurnal variation of the climatic elements,
while thermal, baric, and other windroses have been computed for that
portion of the Scofia’s two summer cruises lying south of 60° 8. As

1 Vol. xx. pp. 113-120; vol. xxi. pp. 417-429.
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some months will yet elapse before the final report appears, it seems
desirable to give the preliminary results of the above discussion, in order
that the data may be immediately available for comparison with the
results obtained at the South Orkney Station during the year 1904, and
with those of other Antarctic expeditions now in course of publication.

It may be recalled that the meteorological and magnetical station at
Omond House, Laurie Island, South Orkneys, was taken over by the
Argentine Government in February 1904, and that observations have
been carried on there since, in connection with the Argentine Meteoro-
logical Office. Mr. Walter G. Davis, the able director of this department,
has earned the grateful appreciation of all meteorologists by his successful
efforts to extend our knowledge of the meteorology of the Antarctic and
sub-Antarectic areas lying to the south and west of Cape Horn. Not
only are continuous hourly observations now available for the South
Orkneys since March 1903, but this year has witnessed the establishment
of a new station at Scuth Georgia Island, while the further installation
of an observing station on one of the South Sandwich group and at
Wandel Island in 65° 04’ S. is contemplated in the immediate future.
The practical importance of this great work can hardly be overestimated,
more particularly in relation to the maritime community, since it will result
in the formulation of a system of rules which will doubtless enable the navi-
gator bound westward round Cape Horn to determine the most favourable
course for making this too often tedious and dangerous passage. It has
been frequently observed that very good passages are made by standing
well to the southward even as far as 61° S.; but until the accumulated
data have been discussed and co-ordinated, and the course of cyclonic
storms south of 40° carefully studied in relation to the different winds
and weather in the immediate vicinity of the Horn, it would be pre-
mature to draw up a code of rules adopted to these different conditions.
Hence the importance of this new network of stations in enabling a
synchronous weather chart to be drawn for a wide area, extending as far
as 65° S,, between the meridians of 30° and 80° W.

In any discussion dealing with the thermal and other conditions
experienced with different winds, it is necessary to have a knowledge of
the climatological characteristics of the regions over which the winds blew
before reaching the point of observation. The area dealt with in this
inquiry being south of 60°.8., and between the meridians of 10° and 49°
W., refers almost wholly to a sea surface in which a uniform temperature
obtained. Table I. shows the mean surface temperature of the sea south
of 30°8.,and it will be observed that in both cruises the sea temperatures
recorded over the area under discussion range from 31-8° to 28+9° F., if
we except the single reading of 83'2° recorded in lat. 617 28’ 8. long,,
41° 55 W., during the second cruise. The period covered by the first
summer cruise in 1903 extended over the fifty-three days ending with
26th March, while the second embraced the thirty-eight days terminating
on 31st March 1904, those periods corresponding to the late summer
and early autumn of the southern hemisphere. The surface sea tempera-

“tures, as well as those taken at great depths, will be discussed in relation
to general hydrography in the renort dealing with oceanic circulation,and
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TABLE I.—Showing the Surface Sea Temperature of the South’
Atlantic and Weddell Sea.

Note.—The means are in most cases the average of readings made every
four hours.
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they are only referred to here in so far as they have relation to the
meteorological characteristics of the winds over the area under considera-
tion. - Attention may, however, be drawn to the rapid fall in surface sea
temperatures which takes place between 54° 30" and 58° South latitude,
between the meridians of 57° 30" and 45° West, and between 48° and 52° 30’
S. lat. on the 10th meridian west of Greenwich, which have an intimate
bearing on the course of cyclonic storms in those regions and the accom-
panying strong winds, which attain their greatest strength and persistence
from 40° to 60° S., or over that portion of the South Atlantic where the
fall in both sea and air temperature proceeds at a rapid rate.

CLIMATIC FEATURES OF THE DIFFERENT WINDS IN THE
WEDDELL SEA.

Table II. shows the mean barometric pressure, temperature, etc.,
experienced in the Weddell Sea with different winds during the two
summer and early autumn cruises of the Scofia in the years 1903 and
1904. Except for a few days in February 1903, when the track of the
Scotia was sometimes a little to the north of 60° 8., the data refer to a region
south of this latitude, between the meridians of 47° and 11° West. The
windroses of the different elements are graphically shown in the plate,
Figs. 1 to 7, the data being the mean of all the observations. It may be
remarked that the columns headed “Mean” in Table II. are not the
averages of the values given in the columns for 1903 and 1904, but are
the arithmetic means obtained by dividing the sums of the values for both
periods by the total number of wind observations, The necessity of this
is 5o obvious that further explanation is unnecessary. - Table III. shows
the departure from the general mean of the values obtained with different
" winds during each of the cruises, as well as for the whole period. In
comparing the windroses of 1903 with those of 1904, it is necessary to
bear in mind the difference between the extent and distribution of the
pack ice in the two seasons. 1In 1903 the Scofia met the pack in 60° 20
S, long. 43°50" W, and, except for a few days when in the neighbourhood
of the Antarctic Circle, was in the pack, which probably completely filled
the south and west part of the Weddell Sea from Graham’s Land to the
point of observation. In 1904, on the other hand, an almost open sea
prevailed, and no obstacle in the shape of pack was met with until off
Coats Land in 72°18'S.,long. 17°59° W, This doubtless had an impor-
tant bearing on the track taken by depressions in the two seasons, which
will be elucidated when the daily synoptic chartsin course of preparation
by the Deutsche Seewarte and the Meteorological Office are completed.

The following are the more prominent features of the windroses in
the two seasons :—

Pressure—In 1903 pressure was highest with winds from the SSW,,
secondary maxima being shown with winds from the N., ENE, and
NNE.; on the other hand, the lowest mean pressures were with winds
from the SSE. to E. In 1904 the maximum values were with S., SSE.,
and SE, winds, and lowest with ENE. winds.

Temperature in both seasons was, as might be expected, lowest with



TasLe II.—Showinys the Mean Barometric Pressure, Temperature, Amount of Cloud, Wind Force, Relative Humidity,
and Vapour Pressure experienced with winds from various directions in the Weddell Sea South of 60°'S. .

Note.—Tor 1903, the period to which the Observations refer is from February 2 to March 26, and in 1904 from FeBruary 23 to March 31.
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southerly and highest with northerly winds, there being, however, in 1904
a very pronounced secondary minimum with. easterly winds, due to the
prevalence of these winds when in the far south off Coats Land.
Humidity—1In 1903 the values of relative humidity for different
winds are somewhat irregular, the dampest being NN W., which, blowing
from relatively warm regions, bring masses of water vapour to be chilled
and condensed in the higher latitudes. 'The driest winds, on the other
hand, were from the ENE, but winds from WNW. to S. were also
characterised by low relative humidities, which is easily explained by the
circumstance that there were no expanses of open water in these direc-
tions, the whole area being filled with pack ice. In the 1904 cruise
winds from WSW, to SSW. were very dry, while those from E. round by
N. to W. were damp, the excessive dryness of the former being due to
the circumstance that they blew off the extensive land surfaces to the
south-west indicated by the discovery of Coats Land, while in other
directions there was open sea. The values for vapour pressure are much
the same for both seasons, the greatest being with northerly and the
least with southerly winds, while the amount of cloud shows substantially
the same distribution. With regard to the strength of the wind, the
observations indicate that the lightest winds are from the south and the
strongest from the east. Now in the southern hemisphere the wind
circulation in cyclonic systems is against the sun, so that north of the
centre the winds are westerly, while south of the centre they are easterly.
It is therefore evident that the steepest barometric gradients were
associated with the passage of depressions whose centres were to the
northward of the Scotia’s track. It isinteresting to note that practically
all the east winds recorded during the two cruises of the Scofia were
experienced to the south of the Antarctic Circle, so that the normal
track of depressions in the Weddell Sea in summer was to the north of
this latitude. The observations thus point to the presence of a high-
pressure area over the Antarctic Continent, of which Coats Land forms
the northern exiremity, and to a comparatively steep barometric gradient
between the anti-cyclone in the south and the cycionic area to the north.
The strength of the east winds in the Weddell Sea is no isolated
feature in Antarctic meteorology. At Cape Adair, lat. 71° 18 S., the
heaviest gales were from the ESE. and SE, and these blew with
a velocity above forty miles per hour on ninety-two days, forming
26 per cent. of the whole number of observations (see Antarctic Manual,
p. 54). At the winter station of the Gauss, lat. 66° 02’ S, long. 89° 38 E,,
73 per cenf. of the winds experienced were from the east,and 99 per cent.
of the strong winds were from this quarter! TFrequent and strong
winds from an easterly direction were also observed at the winter
quarters of the Discovery and during the drift of the DBelgica. The
accumulated observations thus go far to support the supposition advanced
by Dr. Supan (see Meteorologische Zeitschrift, vol. xvii. pf. 220-3) that the
most northern extension as well as the greatest mass of the Antarctic

U W, Meinardus: Ceber die Windverhiltnisse an der Winterstalion des Gauss, Berlin,
1905,
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during the cruises of the Scofia in 1903-1904.

TABLE III.—Showing the Departure from the Average of Mean Values of the Climatic Elements in the Weddell Sea,
with different winds South of 60° S,
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Continent is in the eastern hemisphere, but probably extending much
further west than he indicates. Indeed the discovery of Coats Land and
the soundings taken by the Scotiz further east affords proof of the exist-
ence of land masses extending from Coats Land to Enderby Land. The
remarkable persistence of easterly winds at the winter quarters of the
Gauss indicates that the centres of cyclonic systems are located several
degrees further north on this meridian than in the Weddell Sea area.
This point will doubtless be elucidated when the daily synoptic charts
are completed.

MeaN HourLy VALUES.

Tables IV, and V. show mean hourly values of pressure, temperature,
cloud and wind force, recorded during éach month from February 1903
to January 1904, and in March and April 1904. TFor the ten months
April 1903 to January 1904 the data refer to the observations taken at
Scotia Bay, Laurie Island, South Orkneys. The means for February
1904 at this station, being incomplete, are not included, but a full report
for the whole of 1904 is being published by the Argentine Meteorological
Office. In February and March 1903 and in March 1904 the observa-
tions were taken on the Scofta during the cruise in the Weddell Sea, and
in April 1904 in the South Atlantic. The mean hourly values given are
the simple arithmetical means of the observations, to which is added a
twenty-fifth hour, viz. “the previous midnight,” in order to eliminate
any distortion of the curves due to a general rise or fall that may have
taken place during the whole day. InTables VI. and VII., which show the
departure of each hourly value from the mean of the whole day, the cor-
rections thus introduced are given effect to, and the values have been
smoothed by continuous three-hour groups. Thus the mean departure
for 2 A.M. for any month is the mean of the departures at 1, 2, and 3 A.x1.,
that at 3 AL the mean of 2, 3, and 4 A.M, and so on for each hour of
the day.

DIURNAL RANGE IN THE WEDDELL SEA.

The diurnal range of the climatic elements in the Weddell Sea, some
of which are graphically shown in the plate, Figs, 8 to 11, is very
small. Dealing first with the pressure, it will be seen that the character-
istic features of the diurnal pressure curve for February 1903 were a
strongly pronounced morning minimum at 5 A.M., and an irregularly
defined maximum spread over the afternoon and early evening. In
March 1903 we have the evening maximum emphasised and the after-
noon minimum clearly defined, while the morning minimum is absent.
In March 1904 the morning minimum is clearly marked at 5 A.M., but
from 9 AL to 7 P.M. the values are above the mean of the day, although
a very slight fall is apparent at 3 and 4 py. It is evident from an
examination of the hourly barometric observations for ten-day periods
that,in order to get an approximation towards the true diurnal period in
high southern latitudes, it will be necessary to eliminate all days con-
taining a barometric minimum. Indeed, for -short periods, the curves



TABLE IV.—Showing Mean Hourly Values of Pressure, Temperature, Amount of Cloud and Wind Force at
Laurie Island, S. Orkneys, Lat, 60° 44’ 8., Long. 44’ 50° W. from April 1903 to January 1904.

Barometric Pressure at 32° and Mean Sea Level,

9 |10 | 11 Noox

‘ —
34616 7;’8{

1008, MM.E 1] 2

’ Ing, Ins. | Ing . Ins, Ins i Ins. ! Ins | Ins. Ins, Ins, | Ins. ! Ins ! Ios. | Ins. Ins, Ins, | Ins, | Ins Inn;‘lnu. Ins,
April, . . [20°208° 205

‘203 198 192 -198 | 194 | 201 | -201 ) -203 | 200 | 108 | 194 { -194 | 193 <102 10200 ; *211 | -218; 223 ) -025 | 226 [ 217 ] *216 | 208 | 29204
May, B L1 20-208 . 202 | -204 205 200 307 | 818 | -310 . 334 © ‘345 {849 | 852 | 854 | 300 i ‘852 853 | -852 851 1 -840 | 341 | 336 | ‘830 ( 317 812 . -306 | 20829
June, . . ] 207256 : 25512521250 248 248 | ‘244 | 244 ¢ «256 | -250 | ‘262 | 200 | ‘265 | 265 | 269 353 | 268 | *260 | *260 | 250 | *208 | <200 | 256 | 254 | 260 | 29°266
July, . . | 20-181 | 178 172 *161 1431 -185 | 126 | ©121 | *129 i *188 | *180 | *180 | *186 | <146 ; 144 - 1563 | 169 | 182 { <186 | -104 [ -197 | -106 | 105 | 196 | *191 { 20°160

August, . . | 200287 ; 282 | 279 276 207 | 201 | *202 | 267 | *277 | *281 | ‘282 '286 | -285 | *201 | 280, 201 | 202 | -200 | ‘805
Soptembcr, L[ 20°250 | -257 | ©358 i 251 24T 248 { 246 | ‘244 244 | 243 | '240 | ‘237 | 238 [ 230 { 227 222 | 222 ' -205 | 226 | 281 | 234 | 241 | 244 | 242 | 248 | 20-289
October, . 120380 +380 | -888 340 ' 845! 347 | *B6O | 856 | -855 1 *855 | ‘858 -BGL | -347 | 344 | B8, ‘831 | -320 326 826 329 | -381 | *832 | 329 | ‘881 | *831 | 20°340
November, . 1204128 139 [-113 112 117118} ‘112 | 11 ;118 ; 118 112 (1121 -118 | (121 c122 0 122! (119 (122 4122 | (126 ) (128 ¢ (15T Lo | (127 | *124 | 20°119
Decemnber, .| 29°201 : *100 | 108 ¢ 108 -203 | 208 | *205 | 204 ; 202 | 107 | 195 | *190 | *180 | *180 , *100- <190 | *193 | *196 | -204 * 211 | -212 | *212 | '210 | “208 | 204 | 29200
January, . .| 20°153 - 145 | 186 185 185 180 *140 ! *141 ] ‘1421 7143 1 148 | ‘145 | <100 | <1589 | ‘104 1187 | 171§ 179 | ©180  -187 | 182 | *188 | *177 | ‘178 | *167 | 20158

“305 | -807 | *805 | 295 | ~200 | 288 | 29286

098

{
' I H . }
Mean 20.200 227|224 223 219 218 | 219 | 220 | 225 oy 297|226 | g2y | 280 228 227 250 285 | 288 . ‘240 | 242 | 241 | 287 | 285 | -281 | 20920
P P ! ‘ i
Mean Air Temperature.
1008, Mor, | 1 [ 8|4 5f6i7 8 10 1o 1 f 28 a5 el v s o 10|10 Mon Meax
| | ,
- S SR R GO S SO S M O N S S B U S (U, S N P — e e
April, 200 207 20°0|20'8 | 210 200 203 205|205 1 207 |21 21-2 | 212 ' 21-2 212 2171|200 | 204|106 | 190 | 19°7 | 201 | 204 | 202 | 204+ 2076
May, 186 ]17°2 178 3751781178170 /17°8 [ 17°3 | 17°4 [17°0 17°2|17°8 . 17°0 | 168 | 16°1 | 15°0 | 164 | 16*5 | 16°3 | 16°4 | 16°8 ; 174 | I1T"4 176} 171
Juns, . . 95 11002 10°0 {104 lO‘lE 98, 08 91) 92| 87| 85, 08| 94 9H| 91} 01| 921 90| 94| 98] 90} 99 95! 89! 98! 95
July, 164 | 168168 179 | 18:8 1185 189|180 | 184 |18 | 160 188|182 1 179 | 170|161 | 162 | 140 1159 | 158 | 15°3 | 154 | 151 | 152 | 168 1670
Angust, . .| 180 1190104111041 119:2 101 186 /182|180 /179 169 189|101 /108 {160 | 189 (184|119 (176|176 | 177 [ 18-1 | 1671 (186 {100 186
Septembor, .| 122 | 118 122|120/ 118 110 1101124 | 182|187 1189 142 | 147 | 158 | 16:6| 16 | 161 | 1441186 133 | 182 | 130|128 181 |18-1 | 154
October, .’ .| 200 |20 255 252|262/ 209 20:0 202 1 20'8 | 274 | 978 | 250 | 28°1 | 288 | 286 | 268 2872 1278 | 2774 | 272 | 260 | 20°8 | 266 | 267 | 26°6 . 27D
November, .| 285 |28 2871 |2871| 283 284287 200|202 | 206 |80-1| 808|806 | 807 | 804 | 80°5 | B0-4 | 200 | 206 | 206 | 20°4 | 20-3 | 200 | 28-4 283 | ‘20-8
December, 805 |B0-3 804 |80°8{30°4, 306 | 80+0 1'81+4 | 817 | 52-0 | 82-1 | 82-4 | 820 820 | 82-8| 325 | 822 | 821 | 818 | 81+6 | 814 | #1-2 | 808 | 800 | 807 | 816
Fanuary, . 814 {814 820 1820(82'1 821 820|821 |82+4 925 |82'8 831 | 832|882 | 83°0| 380|981 | 895 |82°4| 822 | 810 [ 816 | 814} 815 | 813 | 82°8
! s i :
Mean 200 o1l 2iiel 204204 {20 (200 {207 218 2200 229 | 926 | 220 | 22 | 221 (118|219 |09 02| N2 22| 211|211 ;2| 20

"EANIZYOVI 7IVDIHIVIDOAD HSILLODS




METEOROLOGICAL RESULTS OF SCOTTISH ANTARCTIC EXPEDITION. -

Scale 0-10,

Mean Amount of Cloud

261

MEAN.

81

Mor. .

80

81

11

10

o

.

80! 78| 80

80

l

81

5

| 2

l

976»‘87 799

82 | 88

8

83

82

1

81

11 |Noow.

*

81

10

E

WD~ D= r- W ORHS

831 82

88

§2

&1

RO RNDBRSD

LA GOBOD

L= Sa-WARLRS] S N =)

1801 80

PDODOI-NN NI

-

MorT.

70

1908.

Ty

»
Augnst
Soptembe
October, .
. November,
i December,
January, .

Mean,

Meau Wind Force—Secale 0-12.

MEan,

Mor,

11

10

48118011
13)2+16) 2

58 | 1
6112

2

(1
7811

18511
232

18122412
7

82 1°
721
861
5711
1)1
92 {0

w

et w 1=
DOV BEL S

911
63 |1
8212
58 | 1

ottt 1t 34 o ©F et ek

POONDONNNO
e BOBRL-S DI

- O Gt et Ot o

1

785395»/563
SoPaEEArad

O O et O

8r.u 7380828
Rp88 83837

e G GO O it

11 [Noow.

W= CICID I QO3 D
PRPOASRSRE

AN AN O

10

B ety QI I~ D
DHEINDIININD

T OF et O o ot OF e o ot

S AW =T O
fNERERLREER

1212112111

OOV DI=NBTO
PR ARFI NS T

O e O T ret O rd ot vt

N~ MO WDy
~EFEFEILAS

CAIRGIICT Gt 4

DRNBPVNDSNB D
SErHPONOND

O G G CO Ot ot it 4t

0 e 21 TG k= A 00 Dy
~ NG AND B

4 Ot OF i i ottt e

LD OMB YO
LSO DS B

1

Mbpr.

TOyLTE {1785 178 {1704 (1765 { 1°05 [ 202 [ 1°81 {174 {171 1'711 178 (1761761702168 165|108 | 164 178166162 167 177" | 176

17

1903,

!

ber,
T, .

! November,
December,

]
|
|
i
H

Yy
ne,
ly,

i Angust,
14

| Octobe

| January, .

Mean,



TABLE V.—Showing Mean Hourly Values of Pressure, Temperature, Amount of Cloud, Wind Force, Relative Humidity, and
Vapour Pressure in the Weddell Sea during February and March 1903 and March 1904, and in the South Atlantic
in April 1904.

Ba.rometmc Pressure at 32° and Sea Level
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are so distorted that the adjustment for midnight differences utterly fails
to get rid of the larger variations due to the irregular occurrence of
barometric minima, which may take place at any hour of the day,

TEMPERATURE.,

. The diurnal range of temperature in the three months under review
is well marked, the values being above the mean from about 9 AL to
9 P, and below the mean during the other half of the twenty-four
hours. It is interesting to compare the curves during the very cloudy
March of 1903 and the relatively clear March of 1904, In March 1903
the difference between the coldest and warmest hours was only 0-6°, but
in March 1904 the difference was 1'9°, this comparatively large differ-
ence being largely due to the Continental influence exerted by the
proximity of Coats Land, especially during the ten days March 11
to 20, when the difference between the coldest hour, 1 AM., and the
warmest, 1 P.aL, was 4°5°.  The diurnal period in the amount of cloud
for the three months is somewhat irregular, but there is a decided
tendency for a maximum in the afternoon, which is well marked in the
Marches of 1903 and 1904. In February 1903, on the other hand, the
minimum took place at this time, but in this month the diurnal period
is very ill-defined. Of all the elements of climate in high southern
latitudes the diurnal variation in the amount of cloud is the most
irregular.

The force of the wind shows a distinet daily period in each of the
three months under review, the values being below the mean during the
time the sun was above the horizon, and above the mean when he was
below the horizon, and the curves showing the mean relative humidity
exhibit practically the same period. Vapour pressure, on the other hand,
shows no defined variation through the hours of the day. For April
1904, when the Scofia was in the South Atlantic between 60° and 40°
South latitude, the diurnal period in most of the elements is well defined.
As regards pressure, we have the double maximum and minimum well
marked. The morning minimum occurs at 5 A.M., after which pressure
increases till 11 A.m.  The afternoon minimum is clearly seen at 5 p.a,
and the evening maximum at 11 P.». Temperature is above the mean
from 10 AL to 8 P.M.  The difference between the warmest and coldest
hours in this month wasonly 1-2°, being thus considerably smaller than
that recorded in much higher latitudes during the previous month. The
distribution of the amount of cloud through the hours of the day is
again irregular, the most conspicuous features being a minimum in the
early morning and a maximum in the afternoon. The force of the wind

-shows a minimum about 7 A.M. and a maximum at 10 p.M, the period
below the mean strength for the whole day being spread over the sixteen
hours ending with 6 P, while there is a pronounced maximum from
6 .3t to 2 AM. The curve of relative humidity shows a similar daily
period, except that the minimum is recorded at 11 AM. The vapour
pressure shows a well-pronounced morning minimum, and a secondary
very small minimum at about 6 P.a., while there are two maxima, one
about 3 P.M. and the other at 10 r..



TABLE V.—Continued.

Mean Wind Force—0-12
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SouTH ORKNEYS.

Figure 12 shows the diurnal period of pressure, temperature, cloud,
and wind force at Laurie Island, South Orkneys, latitude 60° 44’ S,
long. 44° 50’ W,, for the ten months, April 1903 to January 1904.
Details for each month in this period will be found in the tables.

The pressure curve for the period under review shows a well-marked
morning minimum at 5 AM., and a very small afternoon minimum at
3 p.M,; the principal maximum occurring at 8 r.a. Now this closely
approximates to the typical curve for insular positions, such as the
Helder in the north-west of Holland and Valentia in Ireland! the most
conspicuous feature of which is the retardation of the morning maximum.
During at least eight of the ten months discussed the South Orkneys,
owing to the freezing up of the sea to the south, were virtually on the
edge of a continent, and this preponderating influence might be expected
to strongly influence the diurnal period of pressure, At the South
Orkneys the morning maximum (a very small one) is retarded till 1 p.ar,
while at the Helder it is reached hetween 10 and 11 A.M. The diurnal
range of temperature is of a simple character, the maximum occurring at
1 p.M., and the minimum from 10 P.M. to midnight. It will be observed,
on looking at the tables, that the disturbing effect due to the passage of
cyclones in winter is so great that during this season the nights were
warmer than the days. This must be looked upon as purely accidental,
and will no doubt disappear when the three years’ data (for two years of
which we are indebted to the energy of the Argentine Meteorological
Office) are discussed. From September to January the solar effect is well
marked, the morning minimum and the midday maximum being well
pronounced. Asregards cloud, the diurnal period shows a slight maximum
spread over the twelve hours, 6 A.M. to 6 P.M., and a minimum during
the other twelve hours which is most pronounced at about 3 Aar. The
force of the wind is greatest from 4 to 8 A.xr., and least from 4 to 11 p.ar.
As regards the daily period of relative humidity and vapour pressure, the
values for the winter have not yet been computed, but for the three summer
months, November to January, both curves closely correspond to the
temperature curve for this season, viz, the greatest relative humidity
and the lowest vapour pressure occur in the early morning at the time of
lowest mean temperature; and the least humidity and greatest vapour
pressure occur in the early afternoon during the warmest hours of the
day. The difference between the hourly values of relative bumidity
show an extreme variation of only 3'5 j:er cent., while in the vapour
pressure the range is only 0-009 inch.

FALKLAND ISLANDS.

During the visit of the Scotia to Port Stanley, Falkland Islands, in
January 1903, a barograph was left at Cape Pembroke Lighthouse,

! See Challenger Reports. Physics and Chemistry, vol. ii. : Report on Atmospheric
Circulation, by Dr. Buchan, pp. 12, 13.
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TABLE VI.—Showing the Smoothed Departure from the Mean of Hourly Values of Pressure, Temperature, Cloud, Wind
Force, Relative Humidity, and Vapour Pressure in the Weddell Sea and South Atlant
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Wind Force.

1 2 " 8 4 5 [i] i T i b Q9 10 11 !N. 1 ; 3 ! 4 ( (i} { 7 8 5 9 10 11 | Mbpr.
: NN R N N N N __.__________‘__.____._,__._.k__‘M_L___,________- —_
03 || . i ‘ i ‘ ;
. February, ‘18 |12 l 15 <16 |18 |18 02 13 |29 |-29 |17 |-08 |08 |09 |15 |-09 07 04 |03 ‘01 { 13 17 (18 |1a | 1780
March, = . ‘3¢ |20 |02 |17 |29 |23 °30 181 |41 ‘28 |29 |'16 *13 |04 04|13 10 12 r 16 21 26 25 3¢ |39 | 253
1904 i | : : ! ! .
March, . ‘21 08 |03 02 |07 109 |"I3 114 16 |16 120 |19 15 |09 o7 ~01; os ‘10 07 09 |14 |22 | 276
April 18 os | 07 08 |15 °15 (24 21|16\ 13 |13 |27 [*15 |05 02 02 07 00 ‘13 ‘33 ‘26 30 |29 |26 | 3'89
P | ! ‘ : N i - .
Relative Humidity, Per Cent.
128!4l5!(.17'5|1) 101 N.128j456l7 s!oflonum.
[ A A O S I T SRS R SR S MU O L
1903 T T I : 1‘ o
February, 22|29 |30 30 22 ,16) 7| 2|13|19:19 |16 |14|28/25:20 24123|24 8| 7i12}17|18| 8%6
March, 5| 1| 4, 8 9 7' 11 16 |12| 8 7 |15|23| 21|18 17 612‘5g2‘2;4 9| 8| 830
1904 | ! : I : i | !
March, 9! 8, 3| & 8 2 17119116116 |13|17 14|20 5: 1, 1 10 15 26 } 27 ' 82|28 | 31| 837
April, 11|12 | 16 l 7T 8 4. 6|10|18|17|19|16| 9 5 0 2’ 2 9. 7| 5 18 19 15| 8| 864
- : Lo - SRS S AR PO N S
Vapour Pressure, Thousandths of an Inch
12?854!5<,;7891011N1 '8 4.6 le | 7|8 9 |10|n Mo
| | |
1903 R A A R R A A et R t”—:—‘"f“ D
February, 1111 * 01010 | 1711 |1j1|21i12|8;8 2 1 i 0100 0|0} 0|1]"128ins.
March . oy1,01t0|010,0!2|2 2|0} 1|2]|2 l 7 .11 ,111|2;,11|0}01)"116 ,,
1904 i | i ¢ ) .
March, . glzlzi0lo ol2lel1|z]ol1|21l1l2 2 2ai1|lolo o]z1]2|e|mns,
April, 321i2;.4 6‘;676‘54213}448%0023332'252,,
I

Nore.—The heavy figures indicate above the average and the italic figures below the average.
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TABLE VII.—Showing the Smoothed Departure from the Mean of Hourly Values of Pressure, Temperature, Cloud, and
Wind Force at the South Orkneys from April 1903 to January 1904,

Barometer at 32° and Mean Sea Level. Thousands of an inch,

: } |
1 {2 |8 {45678 910 1m|{N|1|2|8 4|5 6|7]{8]0/|10]11 |Mon| Meax
April, 1| 2| 611011112 94 6, 31 6 8110|1011 | 9 8| 91721 |21 19 1610 8| 20204
May, 28 |82 |80 2620 141 5! 616|201 23 |25 26 24 22 32;19 15610 6| 3! 9|16|22] 29329
- June, st el10118{15\14! o) 4! 2 6! 8| 9| 7] 3! 0 : ol 3. 8, 1| 7| 6| 8| 0| 2| 2926
» July, 22 |15 | 3 13|22 |30 22 |31 28| 28ler 22|18 13! 4 [ 7|17 24|20 31|382|32|30|2a7| 29160
. August, . s\ 7| 9 sl 6 2] 1] 2! 2! &l b . 811317 | 20 /20|16 11| 5| 1| 20286
1 September, 10/ 81 6 2] 1] 1 2 2! 1! 1: 3| 6| 9l1zl1yy 1112, 81 4| 1| 610|121 |11| 29239
i October, . 6! 4| 1| 2| 6|10;13;14 13|12 :10} 7| 8, 2 7 l 1112012 |10 8, 7| v 8| 7| 20340
: November, 0| 4| 6| 5 7 7 707 [ 7071 4 0 3 2 2 2 4 6 8 9 9 7 4| 20-119
! December, 1| 1| 1) ¢} 6,86 8 2 26 91|zl 9 7 3¢ 3 8l11{10] 9| 6 3| 29200
January, . Y 18 17 17\ 161413 13 18|13 11| ¢ 1] 5| 81218 23|23 |22 {18 14| 8| 2| 29158
Period, 2V 40 7y 9110 10 8} 5| 8\ 2 2| 1] 1 1|1 ! 2| 5 9la1j13{11| 9 5| 2| 29-229
L | i 1
Temperature—Tenths of Degrees F.
i S -
1 2 3 4 5 6 T 8 & ‘ 10, n N. 1 2,3 I 4 5 G 7 8 G 10 11 |Mbpr,
S Y NS J) S S —
P b .
April, 110 1| 2| 1, 20 2,0, 2 ¢4 6| 6| 6| 6! ai 1l 4| 7 ol v 4| 38| 2| 1 206
May, 4| 7 8/10/11 |10 8 6. 4 4 8 2| 1| 5| 9 2720 9|20 9] ¢} 3| 1] 2 1741
. June, 3l 6| 6] 6| 8 0l 25t 7 74010203 40 418013/ 56!alo| 2o 9-5
July, . 9| 4] 3| 0|13 16:16 /|15 15 17 :16 13| 8| 2: 7132|1615 14|12 1812|182 |11 189
August, . 4| 4| 4| 4| 8| 1] 41 6 6 2" 2| 5| 6! 5. 31 2. 6, 8| 9} 7] 5| 2] 1| 8 186
. September, 91010 13| 14| 12 71 3 ! [ 9|14 |18 | 20 19 | 16 8 2| 3| & 7 8 8| 9 13-4
October, . l1z 17,16 13|10} 7| 2. 38, 7 1011|1314 18 11| 8| 6| 2| i 2| 8| 4| 4| 270
 November, 11 |13\ 1812110 7 4| 0 3 l 7 10|12 12|12 11{10 7| ¢| 3| 38! o] 2| 6|10 29-3
| December, 10|22)\10,101 8| 5 1| 2 a 7 10 12 14|12 10 8! 6| 3| 0| 2| 5| 6| 8| 9| 315
January, . - 71 A 3 02, 2 21 Ly o0 ‘[ 3| 6, 7, 9| 8| 8, 7| 6| 4| 1| I| 41 7| & 9| 9 323
: |
Period, 4| 4| 8 21 2| 2{ 0] 1| 2 a| 7{ 8| 9| 7 l 5, 2] 1| 3| 4| 4| 4| 5] 6] 5 216
| ‘l

Nore.—The henvy figures indicate above the average and the italic figures below the average.
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where regular meteorological observations are taken every four hours by
Mr. John Pearce, the principal keeper, and his assistant. Mr. Pearce
having kindly forwarded the barograph sheets for the three years 1903-
1905, I amn now able to give hourly values for the two years 1903 and
1904, The third year’s observations, those for 1905, are at present
being reduced, but the broad features of the diurnal variation of pressure
are apparent from the two years’ observations, In this connection I am
indebted to Dr. W. N. Shaw, F.R.S., Director of the Meteorological
Office, for the loan of the barograph curves since May 1904, and to Mr.
James Miller (late first assistant at the Ben Nevis Observatory), for
measuring and tabulating the hourly values. In the table given will be
found the hourly departures of the barometric pressure for each month
and the year, these values being graphically shown in the plate, Fig. 13.
These values are corrected for midnight differences, but have not been
smoothed in any way. The results of this inquiry have been given to
afford data for study and comparison with those from the South Orkneys,
Weddell Sea, and the South Atlantic, already referred to, and T propose
ab present merely to draw attention to some of the more pronounced
features of the curves. It is seen that the morning maximum takes
place at times varying from six to ten o’clock, the hour of earliest occur-
rence being in summer, and the hour of latest occurrence in winter. The
curves for these two seasons are quite distinct. Taking January as
typical of the summer, and July as illustrative of the winter type, we
note the following. In January the most pronounced feature is the large
morning maximum and deep afternoon minimum, while the morning
minimum all but vanishes, and the evening minimum is much reduced.
In July, on the other hand, the morning maximum is so small as almost
wholly to disappear, while the afternoon minimum 1is still a salient
feature of the curve, the larger maximum occurring in the evening. It
is interesting to note the pronounced character of the morning minimum
during the six months April to September, and how this is succeeded in
summer by a decided maximum in these hours. It will further be noted
how the afternoon minimum deepens in the summer as compared with
the winter months. Doubtless, as more years’ observations are taken,
the merging of the one type into the other will be shown in a less abrupt
manner, while anomalies such as that presented by the month of Decem-
ber will be eliminated. The smallest amplitude is in May, viz. 0°017
inch, and the largest in October, 0038 inch. With a view of seeing
how far the geographical position of the station influenced the diurnal
variation of the barometer in comparatively high southern latitudes, I
have examined the mean annual values from South Georgia (lat. 54° 31’ S.,
long. 36° 05" W.), Orange Bay near Cape Horn (lat. 55° 31’ S, long. 68° 5’
-W.), and during the drift of the Belgica between the latitudes of 69°50" and
71° 30’ S., and longitudes from 87° to 95° W, the data being obtained
from the respective official accounts of the three expeditions. The
results have been plotted along with those from Cape Pembroke and the
South Orkneys (see plate, Fig. 14). With regard to the Belgica, it may
be said that the diornal range all but disappear, there being a range of
only 0007 inch between the highest and lowest mean hourly values.



TABLE VIIL.—Continued.

Cloud—Per Cent.

128|456 |6|7]8iof10n|N, 1|2/ 8]34 71 8] 9 |10 11 |Mor Meaw

April, 5112113 9| 8| 2| 0| 2| 38| 2| 1| 2 ‘ 5| 9 (1113 9| 6| 2 0| 1} 4| 2| 2 81
May, 2 1 0 1 0| 1 4| 9 9 [ 2 1 1 1 1 1 2| 4 4 71 61 81 1 1 76
June, 51 91 6 4| 2| 41 4/ 0| 8| 8| 0 2| 8| 0 2| 8| 4| 6| 7| 5| 8| 4| 65| 1 67
July, . 1l 1, 0| 2i 0] 2| 6| 6| 85| 7| 8| 8| 8| 1] 2| 1| 41 7 7| 6| 4| 4] 0] 1 75
August, . 2! 6| 6| 6| 2 2| 2| 1| 1| 3| 8| 8 8| 2| 1|1 1j 0 1| 1} 1| 1] 2| 1 81
September, 81 61 6| 4| 8| 30| 2| 8| 38| 6 7] 7| 6| 4 8| 83| 8] 1| 2| 2| 38| 4|7 7'0
October, . wiwl| 7| 4] 0l ol 2| 2y 2| 0! v, 4! 8 7 7| 7/ 8, 8| 8| 6| 1| 4! 7| 8 84
November, o 11 0| 4| 9!10| 9| 5| 4| 1} 1| 2 3| 2: 2| 4 7| 7| &| 8] 6| 1| 1| 1 84
December, 4, 6 3/ 1| 2! 8! 1| 1| 0| 31 6! 6 6| 4| 2 0!l 1| 2] 3| 8! 4| 8| 3| 2 93
January, . ot ol o 2 1| 1| 1| 2| 3 2y 11 0, 0} 12| O] 2! 2| 1) 0| 1{ 0] 1| 1|0 96
Period, 2 32! 3| 2y 1) 0] 2| 2, 2 0l 1 | 1 21| 2 12| 0| 1| 2| 2| 1| 1| 1 81

Wind Force
1 2 3 4 3 [} 7 8 9 10 11 N. 1 2 8 4 [ ] 7 8 9 10 11 |{MbrT.

April, ‘04| 09| 21| 27|35 88|35 |23 | 07|02 08| -02|08| 05| 10| 18! 25|27 | 25|18 20| 25] 22| 09 165
ay, 10|10 | 07! '21 | 35 | 43| 25|08 | ‘JO |23 28| 2y|16|°183| 18| 22| 11| 02| 17|12 |06 |13 |07 | ‘08 2:2]1

June, 121 06| 21| 30| 44| '43 | 41 |30 |°04 |01 09|12 |18 |02 | 04| 12| 20|21 3034|3580 88| 17 1-70
July, . 26 | 33|48 | ‘47| 47| 42|22 |07 | 14|09 ‘13|18 18| 31| 89| 44|39 | 24| 18| w7 |-02!|-02}|-0¢] ‘11 2:35
August, . ‘0110416 | 36| 58| '81 | ‘88 | 18 | 01 | ‘04 02 08 |12| 19| 12| 11|16 22| 22| 28| 25| 27| 19| 08 205
September, 07 | 1210|1618 | 12| 17|18 17|10 -06)|-12 |13 |09 |11 |09 |06 | -04 |09 | ‘11 | ‘07 | ‘06 | ‘08 | ‘0% 166
October, . 271232613102 17|16 |18 |20 |17 09 |13 |10 |13 | ‘11| -20 |28 | 17|08 | 17| 24| 291 -32]| 28 2:00
November, ‘20 {20 | 14| 04 | 07 | 01| 00|02 |04 05 07| 0201|001 |03|-05|07|10]|°10}-08|-03] 0109|138 166
December, 10 | ‘04 | 07| 11|12 | '081'04 {07 |07 |01 -OL1|-00| 00| -03|:07) 07| 04} 01| 05|06 07| 03|03 08 127
January, . 0510|021 08|07 0602|0000 10 080119 {23 | 22|14 |02 10| 15| 09 07| 01|01 | 05 1-08
Period, .103!-02]-08| 11| 19|21 16|10 |01 04 08| 01|°0L| 02|04} 07| 08| 09]-08]|08|09| 11|07} 03 176

Milespr.hour [ 02 {01 106[0°7|2°3|14|10[07[01{08 02{01[01|01|08(|06|06|07|06|06|07]08|06]|02 12-3

NoTE.~The heavy figures indicate above the average and the italic figures below the average.
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TABLE VIII.—Showing the Hourly Departure of Barometric' Pressure
from the Mean of the Day at Cape Pembroke, Falkland Islands,
for the years 1903 and 1904.
Thousandths of an Inch.

- - 0 d
Jan. | Feb. | March | April May June | July [ Aug.] Sept. | Oct. | Nov. | Dec. | Year

AM. . :

1 2 i 4 ] } 2 L1 81 8| 2.4 10 14 10| 3 4
2 1 0 6 ‘ 7 6 ] 5 4 [ 12 | 4 3 1
3 3 0 6 9 | 7 5 3| 10 g 1 1 A 1
4 8 3 8 7 18 7 4 11 2 it | 2 4 1
5 12 [ 10 5 7 3 5 10 4 9 2 1 0
6 14 14 12 5 1 6 3 4 6 4 12 11 3 2
7 12 18 15 1 i, 2 1 2 2| . 0 i1 3 4
8 8 | 16 14 1 1 5 /] 4 3 8 4 1 4
9 H 14 9 2 ., 4 ] 10 4 6 2 108 4 3
10 0| 10 4 1 | 4| 18 4 7 0 51 12 4 2
11 2 2 0 1 . 2 11 3 5 4 1|1 g 1
Noon | 5 4 6 i 5 0 4 4 2 s 17|16 4 5
1 6 | 10 I A A | 1! 12 5 16 20 ;| 12 7410
2 9 | 14 19 7 8 8| 15| 10 20 23 | 12 ? 1 13
8 | s | 22 | 40| 2|l s| 18 s 0| 711
4 16| 19 22 ( 1| 4 31 10 2 16 23 . 10 5110
5 18| 1 17 5 | 6 2 6 3 9 181 5 4 7
6 |10 15| 12 | s | 8| 3| 2] & 0 70 0] 1| 2
7 7 9 L9 9 1 3 9 [ F R 2 2
8 0 b1 9 1 3 ] 9 12 8 | 12 7 5
9 4 [/ 1 9 4 i 9 [3 14 1 18 11 7
10 8 4 3 9 2 1 10 3 14 14 21 14 8
11 8 6 i 4 3 ¢ 1110 2 14 15 | 20 | 10 7
Mit. | s | 6:! 6 | o : @ i 11w | o) 12 {1518 8] 6

Note.—The heavy type indicates above the average and the italic type below the average.

TABLE IX.—Showing the Departure from the Annual Mean of the
Hourly Values of Barometric Pressure during the drift of the
Belgica, and at the South Orkneys, South Georgia, Orange Bay,
and the Falkland Islands.

Thousandths of an Inch.

: !
; Belgica. ] 8. Georgia. ! 8. Orkneys. | Orange Bay, | Falkland Is.
| f
; -
AN, f
1 2 4 2 1 4
2 1 1 5 0 1
3 1 2 6 S8 1
4 1 A 10 5 1
5 1 2 11 3 0
6 1 2 10 1 ! 2
7 2 4 g 4 . [}
. 8 1 1 4 0 L]
P9 0 11 2 3 3
10 1 10 2 4 2
1 0 6 8 3 1
Noon 1 7] 4 3 5
P
1 2 5 1 7 10
2 2 9 1 ? 13
3 3 12 2 7 12
L4 3 12 1 8 10
i 5 2 10 6 0 7
P8 i 2 6 9 3 2
; 7. 2 1 11 1] 2
L8 ! 4] 4 13 8 5
R 2 i 6 12 8 7
{10 3 5 8 7 8
11 b b 6 [} 7
Mdt. 3 6 2 6 [

Note.—The heavy type indicates an excess and the italic a defect.
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It is interesting to note that the curves for the South Orkneys and
Orange Bay closely resemble each other, while those for South Georgia
and the Falkland Islands also show many points in common, although
differing markedly from the first pair. As regards the South Orkneys
and Orange Bay, they may both be regarded as on the edge of a con-
tinent, for, as already stated, during nearly the whole time covered by
the observations at the Orkneys the Austral seas were frozen over. In
South Georgia and the Falklands the situation is essentially oceanic;
hence are found marked differences in the diurnal range of pressure.
The characteristic features of the daily period of pressure at the South
Orkneys and Orange Bay are a long-drawn-out minimum and a pro-
nounced evening maximum at both places. At Orange Bay there is an
indieation of the morning maximum at about 7 and 8 A.x., and it is an
open question whether the curve for this station is not more closely
allied to that of South Georgia and the Falklands than to that of the
South Orkneys. At the South Orkneys the morning minimum is
relatively deep compared to the other three places. South Georgia and
the Falklands possess a diurnal period of pressure essentially the same,
the only pronounced difference being in the morning maximum, which is
much smaller at the Falklands than at South Georgia. It will further
be observed that the morning maximmm and afternoon minimum occur
about one and a half hours earlier at the Falklands than at South
Georgia.

In connection with the phases of the diurnal range of pressurein this
region, much interest will attach to the publication of the results of the
Swedish and French Antarctic Expeditions, as well as to the observa-
tions made for some years by the Argentine naval officers at New Year's
Island, in the proximity of Cape Horn, and those taken under the
direction of the Argentine Meteorological Office.



THERMAL. BARIC. AND OTHER WINDROSES IN THE WEDDELL SEA SOUTH OF 60" S.,
DURING THE TWO SUMMER CRUISES OF THE " SCOTIA,” IN 1903 AND 1904.

AMouNT OF CLOUD,
FIGURE 5.
N

ReLaTive HuMibpiTy, WIND FREQUENCY, PER CENT.




DIURNAL RANGE OF PRESSURE, TEMPERATURE, &c.. IN THE WEDDELL SEA, AND SOUTH ATLANTIC, AND AT ScoTIA BAy, SOUTH ORKNEY ISLANDS.

NoTE.—RED INDICATES AN EXCESS AND THE BLUE A DEFECT.
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ELhRUARY 1902 MARrRcH 1903. MARcH 1904. ApPrIL 1904. ApriL 1903 To JANUARY 1904. FIGURE 13.
ElcOrES FiGure 9. Ficure 10. Ficugre 11. ’ FIGURE 12.
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DIURNAL RANGE OF BAROMETRIC PRESSURE. CAPE PEMBROKE, FALKLAND IsLANDS, 1908 aND 1904.
AT, 61742 S. LonG. 57°48 W.

NoTE.—RED INDICATES AN EXCESS AND THE BLUE A DEFECT.
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