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INTRODUCTION 

The meteorological data obtained by tjhe two Byrd 
Antarctic Expeditions, 1928-30 m d  1933-35, have been 
Published in MONTHLY WEATHER REVIEW SuPrLmiENT 
41 (I) ; the present volume is devoted to tabular and graph- 
leal summaries of these data. 

Both expeditions based a t  exactly the smne location, 
Little America. In  1934 a secondary meteorological sta- 
tlon, Bollig Advance Base, approximately 100 geographi- 
cal miles due south of Little America, was occupied alone 
by Admiral Byrd for 6 months during the dark sewon. 
The coordinates of the stations were: 

BOLLING ADVANCE BASE 
Latitude 80°07'30'' s; longitude 163O55' W. 
Height of Advance Base above sea level, computed by 

method 1=246 feet; by method 2, 280 feet (for the 
methods of computing the altitude of Advance Base, 
see (11, P. 7).  

Much of the work of preparing these statistical tables 
was carried on by the writer during his spare time; and 
assistance Was provided by the Works Progress Adminis- 
tration, Massachusetts State Project No. 14344, for which 
acknowledgment is gratefully made. 

Although it has not been possiblo to check all of the 
tables resented herein, many of them have been checked, 

wind at upper levels as computed from the pilot-balloon 
ascents. The author is greatly indebted to R. J. Smith 
of the Weather Bureau for his valuable assistance in this 
conncc tion. 

LITTLE AMERICA especia 1; y those giving the direction and velocity of the 

Latitude 78O34'06'' S. ; longitude 163O55'58'' W. 
Height of barometer above sea level, 30 feet. 
Height of surface above son lcvel, 46 fect. 

( V U )  



EXPLANATION OF 

1. TEMPERATURE SOUNDINGS 

Instruments and methods.-With few exceptions, mas! Of 
the free-air temperature soundings on the first eqedition, 
‘928-30, were made with kites. These kites were of the 

type as formerly used by the United States 
The meteoro- 

!raPhS, two in number. were of the Marvin type, also 
Bureau and are described in (1A). 

aescribed in (1A). 
The kite equipment consisted of a special lightweight 

reel, and a large quantity of piano wk!. TO shelter the 
kite equipment, a small house was built with walls of snow 

and a roof of tarpaulin su ported by bamboo poles. 
Some warmth was furnished by E urning seal blubber in an 
lmProvised stove. It was intended to make kite ascents 

the entire period during which the base at 
‘lttle America was occupied; and it is very UnfortynFte 
that during a blizzard in March 1929 a box containing 
essential kite pa,rts was lost under the snow and the 
ascents could not be begun until September 1929 when the 
!@Placements for the lost parts were finally finished. The 
$s$unents were tested and calibrated several times ah 

On the second exupedition, 1933-85. An autoqYr0 Was 
taken along primarily for the purpose of malcmg tom- 
P@rature soundings; the advantages of this type of Plane 
were the small fuel consumption, the relatively small 
a@ount of work required to prepare it for flight, a?d the 

with which it could take-off and !and; Its C h f f  dls- 
adyantage lay in its relatively low ceilmg, the maxlmum 
%ltude it could attain being about 3 km. The ascents 
alth the autogyro were begun on September 1, 1934, but 
‘“fortunately just after the take-off for the 11 th ascent on 
SePtember 25, the plane got out of control, crclshed to the 
‘Urface, and was completely wrecked. Since it had been 
pla%ed to make dail ascents when the weather permitted 

Smce the other &nee were not ready for fl8ying at that 
the loss of the autogyro was a serious blow to the 

Qeteorological rogram. It was not unit1 November that 
ascent,s coupd be continued and even then these could 

not be carried out with the regularity which was dmired, 
sUlc@ the two remaining planes were usually needed for 
‘$her purposes and required more work to prepare for a 
%ht and more fuel to operate. 

On the second expedition, three aerometeor?graphs of 
the priez type were used, which are described rn (2); In  

of these, the cloclts did not perform satisfactody a t  
low tsemperntures, with the result that almost all of the 
‘Oundings were made with the remaining one. AS on the 

fxpedition, these instruments were re-tested and 
re-callbrated at Little America, even though this had beon 
done in the United States before the departure of tho 
‘Qedition. 

In Using the autogyro, the aeromcteorogSaph was $us- 
Pe9ded in a metal frame attached to the wmg, strut. In  
“Q the Pilgrim and large Condor planes, the instrument 

enclosed in a small case which was suspended inside 
the Plane a t  the rear of the cabin. This arrangement not 
OnlY reduced the vibration of the instrument to a mini- 
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mum but also made it possible to change the record sheets 
when long flights were made from the base at Little Ameri- 
ca, an aerometeorograph record being obtained .on nearly 
all such flights. To provide for proper ventllatlon of the 
aerometeorograph, there were two air vents in the case in 
which it was contained, one a t  the front and another a t  the 
rear. From avent on the top of the fuselage, the outside air 
was led to the forward vent in the case containing the 
aerometeorograph by means o€ a tube of windprqof cloth; 
the air coming in through the forward vent then circulated 
past the instrument and escaped through t’hc vent at the 
rear. The air circulation provided in this way seemed 
quite ample and satisfactory, the velocity of flow past the 
instrument amounting to perhaps 10 or 12 miles per hour. 
This same method of installing the meteorograph in the 
plane was also used in 1929. 

There is one circumstance in connection with this method 
of “exposing” the aerometeorograph which should be 
montioned. Sometimes when the instrument was installed 
in the planc before the take-off, the temperature inside of 

I ” 

I I - 
Zke off Zme --r 

FIGURE -4.-Effect on aerometeorograph record of heating before 
take-off. (Schematic). 

the plane became considerably higher than that of the 
outside air as a result of insulation on the fuselage. Con- 
sequently, when the instrument was installed in the plane 
prior to the take-off, it recorded a temporature higher 
than that of the outside air, and it was not until a short 
time after the take-off that the recorded tcmperature. 
came into equilibrium with the free-air temperature. 
Usurilly a surface inversion was present; the resultant 
effect is illustrated in figure A. 

Owing to the vigorous flow of the outside air pastethe 
meteorograph immediately after the taltc-off, the cqulllb- 
rium point A, judging from the records, wns probably 
attained within a short time, say within 2 or 3 minutes 
after the take-off, corresponding to a’n .altitude of about 
200 or 300 meters. It is thouaht that in most cases the 
first significant level was a t  a Righer altitude, where this 
effect was no longer present, although it must bo admitted 
that in some cases when the heating effect a t  take-off did 
occur, the temperature changes within the first few hun- 
dred meters were lost. 
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48 and 49 
51 and 52 
56 and 57 

Results of the kite and airplane ascents.-The results of 
all the kite and airplane ascents are shown graphically in 
figures 1 to 85. The soundings are numbered the same 
as in the previous volume of data (1). With each curve 
is given the date, year and time of take-off or landing, as 
the case may be, and also the time of the pilot-balloon 
ascent nearest in time to that of the temperature sounding. 
The direction and velocity of the surface wind at the 
beginning of the sounding are given to the left; the other 
wind data are the direction and velocity of the wind at the 
standard levels as determined from the pilot-balloon ob- 
servation. The significant levels are indicated by circles. 
In  cases where the records of the kite ascents permitted, 
both the ascent and descent have been worked out. The 
curves include several soundings which, although not 
taken right at the base, were within a 100-mile radius and 
can probably be considered as representative of conditions 
at Little America. Soundings of this nature have been 
used in the monthly means. 

An aerometeorograph record was obtained for practically 
all of the airplane exploration flights; and the portions of 
the record obtained just after the take-off and before the 
landing, when the plane was not too far removed from 
Little America, have been considered as soundings even 
though they do not extend to very high altitudes. During 
some of the flights the plane underwent considerable 
variations of altitude at positions fairly far removed from 
Little America; these portions of the record have been 
regarded as soundings but have not been included in the 
monthly charts nor the monthly means. 

Regardless of the year in which they were made, the 
soundings have been grouped together according to 
months and are shown graphically in figures 86 to 90, 
inclusive. Since there are relatively few observations at  the 
higher levels, to derive a mean month1 distribution of 
temperature extending as high as possib 9 e and still fairly 
representative, a method of differences was used a t  the 
higher levels, the mean vertical temperature distribution 
for the different months being computed as follows: 

September.-Arithmetic mean to 2,500 m.; extended to 3,000 
m. by using the mean of the temperature differences between succeed- 
ing standard levels. 

October.-Arithmetic mean to 750 m.; extended to 1,500 m. by 
using the mean of the temperature differences between succeeding 
standard levels. 

November.-Arithmetic mean to 1,000 m.; extended to 3,000 m. 
by using the mean of the temperature differences between succeeding 
standard levels. 

December.-Arithmetic mean to 2,500 m.; extended to 3,000 m. 
by using the mean of the temperature differences between succeeding 
standard levels. 

January.-Arithmetic mean to 3,000 m.; extended to 4,500 m. 
by using the mean of the temperature differences between succeeding 
standard levels. 

In some cases where a sounding did not quite reach the 
next standard level, a short extrapolation has been used. 
Some of the soundings are descents, and we therefore 
have instances of two soundings on the same day, usually 
not a very long time apart. To avoid giving undue 
weight to such days, these soundings have each been given 
a weight of one-half where they are used together. The 
following are the soundings in groups of two which when 
used together have each been given a weight of one-half. 

In cases where only one sounding of the grou is used, 
that sounding is given a weight of one. Tge above 
method of weighting has also been applied in forming 
the numbers of observations at the various standard 
levels. 

The mean vertical temperature distribution, computed 
as stated above, is given in table 1, with the numbers of 
observations at the different standard levels in table 2. 

76 and 77 
78 and 79 

Corresponding curves are given in figure 91 by the full 
lines and are indicated in the monthly charts by head  
b e s .  Rrom table 2 it is seen that the number of obse:Va’ 
tions drops off quite rapidly with altitude. This is m d J ’  
the re$t of the fact that the ascents by airplane have been 
combmed with those by kite, and the latter did not extend 
to very high altitudes. 

October November 

13 and -1 14 19and20 
24 and 25 
26 and 27 
32 and 33 
38 and 40 
41 and 42 
44 and 45 
46 and 47 

December JanuarY I--- 
58 and 59 
60 and 61 
63 and 64 
68 and 69 
70 and 71 

It is possible to derive a mean vertical temperature dis’ al 
d tribution .in. a way. that will emphasize any given geper 

characteristics exhibited by the majority of the indivdu 
soundings. This procedure has been used by SverdruP 
(3). In  September, for example, nearly all the soundm@ 
show a layer next to the surface having a rapid increase Of 
temperature with altitude, and an adjacent layer above 
whch the temperature increases still further but at. a 
smaller rate. T o  compute mean values so as to emphaslaa 
this characteristic temperature distribution, we WJ’ 
calculate the following values: the mean temperature at 
the surface to; the mean height of the layer with rapid 
temperature increase h,, and the mean temperature at the 
top of this layer t l ;  the mean height h2 of the super-ad~acen~ 
layer having a smaller rate of temperature increase, and 
the mean temperature a t  the top of this layer t2. OdJ’ 
thosesoundings showing the given characteristic have been 
used in the computation; and the mean temperatures for 
succeeding standard levels have been obtained by applylag 
to these soundings the same procedure used in the Fst 
method for getting the mean temperature distributloa* 
Out of a total of 9 soundings during Scptcrnber 1929 9.: 
1934, .all but one showed the characteristic inverSIOnr 
soundings 1 and 4 have not been counted since they do not 
extend high eiiough to show this property. An cXf@’ 
ination of the soundings for the months October, N?vern- 
ber, December, and January shows that the major1tY Of 
the soundings in each of these months also exhibit a s ~ ~ ‘ f @ ~ ~  
inversion of temperature, as brought out more clearlY 
the following tabulation; in this tabulation those cases io 
which there was a small isothermal layer next to the sup 
face, with an inversion immediately above, have beoo 
regarded as surface inversions: 

I 

Month 

I I 

I I I 4 

Thus, during the months from October to Januaflj 
the majority of the soundings in each month are character 

be made of this fact to compute the mean temperature 
distributions by a second method. In  using this method 
only those soundings having the characteristic surfac0 

ized by a surface inversion of temperature, and use WJ 
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January 
1936 

-- 
O c. 

'-23. 9 
'-20.9 
'-17.8 
-14.8 
-12.8 
-10. 4 
-7. 8 
-5. 8 
-,4.8 
-3. 9 
-4.6 
-6.8 

inversion will be used and the following values will be 
Computed: The mean temperature at the surface to; the 
Qean height of the inversion layer hl, and the mean temper- 
ature a t  the top of this layer tl; the mean temperature for 
QKxeeding standard levels is obtained by 9pplying to 
these soundings the same procedure used in the first 
Qethod. The resulting mean temperature distributions *Ititude above level (m.) 
as computed by this second method are given in table 4 
and are represented graphically in figure 91 by the dotted 
lmes. 

TABLE l.-Mean monthly vertical temperature distribution at Little 
America 

METHOD 1 

[Mean temperature, ' c.1 

1934 

O c. 

M a n  
Septem- 
ber-Jan- 

uary 

O c. _ _ _ _ _ _  _ _ _ - _ -  _ _ _ _ _ _  
-23. 2 
-20. 6 
--'18. 4 
-16.7 
-15. 1 
-14. 2 
-13.7 
-14.9 
-18.5 

prom the soundings represented in figure 86, we see 
that every one of these has a large surface inversion of 
temperature. Disregarding 1 and 4 which do not extend 
hkh enough, all of the soundings, except 10, show a 
characteristic stratification of temperature such that 
there is a rapid increase in temperature in the layer just 
above the surface, followed by a less rapid increase in the 
b e r  above. After the highest temperature is reached 
there is then a fairly uniform decrease in temperature. 
The altitude of the top of the inversion where the highest 
t?mperature is reached. which can be regarded as the 

Ja:$yy 
-.__ 

1 
3 
4 
4 
5 
5 
5 
5 
5 
5 
5 

500 _ _ _ _ _ _ _ _ _ _ _ _  -27.: 
250 _ _ _ _ _ _ _ _ _ _ _ _  -31.! 
Surface, 14-18_-- --82. : I 

Total 

1 
3 
9 

21 
25 
29 
40 
50 
59 
62 
62 

1 Computed by usin$ mea= 

Interval (m.) 

4,000-4,500 -__--  - - 
3.000-4.000------_ 

Novem- Decem- 
ber 1929, ber 1928, 
1934 1934 

Septembor October November 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _  _ _ _  _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

- _ -__ - -_  
-26.7' -18. 
-23.4 -15.2 
-21.4 -12. I 
-19.4 -101 f 
-17.0 -8.C 
-16.1 -7.C 
-14.9 - & E  
-14.9 -7. t 
-16.3 -8.2 

2;500-3;000 _ _ _ _ _ _ _  
2,000-2,500 _ _ _ _ _ _ _  
1,500-2,000 _ _ _ _ _ _ _  
1,000-1,500 _ _ _ _ _ _ _  
750-1,000 _ - _ _ _ _ _ _  
500-750 _ _ - _ _ _ _ _ _ _  
250-500----- - _  - - - 
Surface-250 _ _ _ _ _ _  

I 

ifforences. 

0.420 _ _ _ _ _ _ _ _  0. 660 
.480 _ _ _ _ _ _ _ _  .400 . 580 _ _ _ _ _ _ _ _  .400 
.020 . 180 .480 -. 080 .560 .360 -. 680 . 680 ,480 

- 1.760 . 160 -000 
-4 444 -1.325 -. 598 

thichess Of the figures in 
table 7. ~ from the kite and airplane ascents 
, .In table 6 are given the mean lapse rates, with low and 

layer, is indicated TABLE 2.-Number of observations at the digerent standard levels 

ugh wind velociiies, from the surface to the first signifi- 
cant level; that is, in the very lowest layer. In  the low 
Velocity group are included those cases when the surface 
velocity at the time of the sounding was less than 5.0 

p. s. ; the high-velocity group contains the cases when 
the surface velocity was equal to or greater than 5.0 

p. s., and it is seen from table 6 that this gives nearly 
the same number of cases in each group when the total 
number of soundings is considered. We do not have 
data for the whole year, since the soundings were made 
Only during the period September to January, inclusive. 
The values for September have been worked out separa- 
tely, since this is the coldest month during which soundmgs 

made and serves to represent winter conditions. 
October and November have been combined together 

Altitude above sea ::::?$ I 1934 levo1 (m.) 

250 _ _ _ _ _ _ _ _ _ _ _ _  11 
Surface, 14-18--_ 11 

METHOD 1 

Novem- Decem- 
ber 1928, ber 1929, 
1934 1934 

6 

15 
19 

16 z: I 18 
23 18 

and may be taken as representative of spring conditions; TABLE 3.-Lapse rate of mean temperature, 
Fhde the combination of December and January will METHOD 1 

to indicate summer conditions. 
The mean vertical distribution of pressure and tem- 

perature at Little America, and at Ca e Evans for No- 

September at Little America, and August at Cape Evans, 
The mean values for Cape Evans have been 

~ COlnputed from the data given by Simpson (9). The 
?can temperature curves are shown in figures 95 and 96. 
b c e  the values for Cape Evans are based on a sm$ 
number of ascents, and also because these were made 111 
a different year (1911), i t  is difficult to say how much 
h g h t  can be given to the comparison of the curves in 
sares  95 and 96. 

9ember and December, are given in tab P e 10; and that for 

table 11. 

December January I I  
0. 620 .400 

.480 1 :::: I . 520 I ,520 I .400 
.400 -400 

.360 -. 280 -. 940 
I I I I I 

NOTE.-The negative sign indicates that the temperature increases with altitude. 
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to hi t l  hi tl tl.MIO tX.CQQ h . 6 W  -- 
September 1929 and 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -43.2 318 m. -28.2 042 m. -23.6 -25.2 -28.1 -30.1 

ts.w 
/ 
1d32'! 

Number of observations _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _  8 8 8 8 8 8 7 5 

October 1 9 2 9 _ _ _ _ _ _ _ _ _ _ ~ _ ~ - _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ _ _  -18.5 209m. -14.3 -15.7 -17.5 1-18.9 
2 

1H19'! 

November 1929 and 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Number of observations _ _ _ _ _  - _ - _ - - - - - _ _ _ - _ _ - _ _ _ 

- 

December 19f9and 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Number of observations _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

tQ hi 

January 1935 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 6 . 8  450m. 
Number of Observations _ _ _ _  - _ _  5 5 

t m o  t1.W I t1.m f160 to hi t l  

-17.4 466 m. -13.3 -14.9 1-15.9 1-17.9 1-20.0 
18 18 18 12 9 /r- 5 

- 
to hi tl h Q  tl .W t1.W t¶,WO 

-9.5 493111. -5. 6 -6.4 -7.3 -10.4 -12. 5 
13 13 13 10 8 7 6 

~- 

tl t7w tl .wo t1.W 1a.w t2.600 t3.W 

-3.4 -4.8 -5.8 -7.8 -10.4 -12.8 -14.8 
5 5 5 5 5 4 4 

Number of sounding _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 _ _ _ _ _ _  3 _ _ _ _ _ _  
Date, September 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 _ _ _ _ _ _  3 _ _ _ _ _ _  
Thickness of cold layer (m.) _ _ _ _ _ _ _ _ _ _ _ _ _  1,309-- 468 - _ _ _  
Surface temperatures, O C _ _ _ _ _ _ _ _ _ _ _ _ _ _  -39.0- -38. 3- 
Temperature at top of inversion, O C _ _ _ _ _  -18. 8- -20. 5- 
Teom erature increase in the cold layer, 20.2--_ 17. 8-- -  

Wind direction at top of inversion _ _ _ _ _ _ _  SE _ _ _ _  E _ _ _ _ _ _  
Wind direction at thesurface _ _ _ _ _ _ _ _ _ _ _  S _ _ _ _ _ _  S _ _ _ _ _ _  
Wind direction at 2,000 m _ _ - _ _ _ _ _ _ _ _ _ _ _  SE _ _ _ _  ENE--  
Temperature at 2,000 m., O C _ _ _ _ _ _ _ _ _ _ _  -23.3- -26.4- 
Mean temperature at 2,000 m O C _ _ _ _ _ _  -28. 6- -228. 6- 

8. 

Departure from the mean, O C' l__________ +5.3-- +2.2- -  

5 _ _ _ _ _ _  6 _ _ _ _ _ _  
0 _ _ _ _ _ _  7 _____. 
565 _ _ _ _  748 -_-. 
-37. 4- -45. 2. 
-25.4.. -24. 6. 
12. O _ _ _  20. G _ _ .  

SW _ _ _ _  SSW-_. 
W _ _ _ _ _  W _ _ _ _ _  
W _ _ _ _ _  SW _ _ _ _  
-29.8- -30. 4. 
-28. 6- -28. 6. 
-1 .2- .  -1.8-- 

WSW__ 

NNW-- 
SE _ _ _ _  
-26.7 
-28. 6- 
+1.9-- 

SE _ _ _ _  E _ _ _ _ _ _  WSW-- 
SE _ _ _ _  N W _ _ _  SSW--- 
S _ _ _ _ _ _  SE _ _ _ _  sw---- 
-25.3- -32.3- -29.8- 
-28.6- -28.6- -28.6- 
+3.3-_  -3.7-_ -1.2-- 

Number of soundings _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean wind velocity m./sec _ _ _ _ _ _ _ _ _ _  
Mean lapse rate in lowest layer 

OC/100m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

8 
2. 5 

-4.92 

Number of soundings _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean wind velocity m/seo _ _ _ _ _ _ _ _  _ _ _  
Mean lapse rate in lowest layer 

O C / l O O  m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

16 17 
2.5  6 .7  

-1. 14 -0.01 

Number of soundings _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean wind velocity m./sec - _ - _ _ _ _ - - -  
Mean lapse rate in lowest layer 

O C / l O O  m- _ _ _ _ _ _ _  _ _ _ _ _ _ _  - _ _  - _ _  _ _  
14 
2.9  

- 1.34 

Number of soundings _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean wind velocity m./sec _ _ _ _ _ _ _ _ _ _  
Mean lapse rate in lowest layer 

oC/100m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

81 38 43 4.7 
2. 6 6.7 

-2.01 -0.78 5 

t4.w - 
'-20.9 

3 

TABLE 5.-Thickness of the cold layer in winter 

Me@ 

870. 
-42.9. - 23. 8. 
19.1. 

606-- - -  
-48. 9- 

23.3--- 
-25.6- -26. 5- 

19.1__-  
-25. 1- 
19.1_-_ I -22.4- 

24.5__-  
-25.2- 
15.4_--  

WNW- sw---_ 
WNW- 
-28. 3- 
-28. 6- +o. 3-- 

TABLE 6.-Mean lapse rate in  the lowest layer with low and high 
wind velocities 

' SEPTEMBER 

high 
TABLE 6.-Mean lapse rate in the lowest layer with low and 

wand velocztzes-Continued 
DECEMBER AND JANUARY 

Wind velocity m./sec. 1 56.0 I 26.0 Wind velocity m./soc. I 26.0 26.0 All winds 

3 
6. 3 

-3.89 

11 
3. 5 

-4. 64 
I I 

ENTIRE PERIOD: 8EPTEMBER-JANUARY OCTOBER AND NOVEMBER 

23 
6. 5 

-0.96 

37 
5. 1 

-1.11 
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Decem- 
ber 1029, 

1934 

TABLE 7.-Mean potential temperature, O A  

METEOD I 

Ja:ly Altitude above sa October 
level (m.) 1 1934 I 1929 

9000 _ _ _ _ _ _ _ _ _ _  
2,500 _ _ _ _ _ _ _ _ _ _  
2,000 _ _ _ _ _ _ _ _ _ _  
1,500 _ _ _ _ _ _ _ _ _ _  
1,000 _ _ _ _ _ _ _ _ _ _  
760 _ _ _ _ _ _ _ _ _ _ _  
600 _ _ _ _ _ _ _ _ _ _ _  
250 _ _ _ _ _ _ _ _ _ _ _  
Surface 14-18__ 

271.8 -_- - - - -  
269. 7 ------- 
266.9 __- - - - -  
264. 6 269. 7 
259.5 265.3 
256. 6 264.4 
252.4 263.8 
245.4 261.5 
232. 5 256. 0 

Novem- 
ber 1929, 

1934 
_I_ 

276. 1 
275.3 
272.0 
269. 1 
267.0 
265.4 
264.0 
261.4 
257.7 

286.5 
283.9 
281. 1 
278.1 
275. 8 
274. 0 
272.0 
268.3 

TABLE 8.-Lapse rate of mean potentic 

289.1 
285.9 
283. 1 
280. 6 
277.4 
276.0 
274.2 
271. 1 

~-~~ ~ , -  
1,500 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2,000 _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2.500 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

~ 

-15.0 !E$ 1 -17.8 827.2 
-17.1 -21.0 773.0 
-19.3 715.0 -24.4 722.5 

264.8 266.7 I 
3,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
3,500 _ _ _ _ _  _ _ _ _ - - - - _ _ _ _ - 
4 , 0 0 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Mean, 
Septem- 
wr.-Jan- 
uary 

- _ _ _ _ _  
280. 9 
278.7 
275.8 
272.4 
269. 0 
267.3 
265.3 
261. 5 
255. 5 

-22.5 670.2 -26.5 674.0 
_ - _ - _ _ _ _ _  _ _ _  _ _ _ _ _ - 632. 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -31.2 589.9 

-28.7 

O A  temperature, - 100 m. 

Little America, Septem- 
ber 1929, 1934 Altitude (m.) cape E ~ ~ ~ ,  August loll 

- I I I I I 
TABLE 9.-Mean vertical pressure distribution, mb. 

[Mean pressure, mb.] 
\ 

\ I I I I 

a,000-2;500 _ _ _ _ _ _ _  
1,500-2,000 _ _ _ _ _ _ _  
1r000-1,500 _ _ _ _ _ _ _  
750-1,000 _ _ _ _ _ _ _ _  
600-750 _ _ _ _ _ _ _ _ _ _  
260-500 _ _ _ _ _ _ _ _ _ _  
Qurface-250 _ _ _ _ _ _  

Septem- Novem- Decom- Mean, 
ab0vese8 ber 1929, ber 1929, ber 1029, Ja:gEy I 1934 1 1 1934 1 1934 I I J~~~~~~ - - - - - - - -  

. 560 _ _ _ _ _ _ _ _  . 660 . 560 .580 
, 460 _ _ _ _ _ _ _ _  . 580 . 600 . 500 

1.020 0.880 ,420 .460 . 640 
1. 160 .360 . 640 . 720 .560 
1. 680 . 240 .560 8.00 . 720 
2. 800 1.080 1.040 1.480 1. 240 
5.513 2.200 I. 581 1.406 1.880 

79i. 2 

1,000 - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1,500 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
3,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2,500 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

- - - - - - - 
804.0 
861. 5 
888.0 
917.4 
949.0 
978. 8 

-25.6 848. 7 -30.4 855.2 
-25.7 791.2 -31.8 797.9 
-28. 6 738. 6 -34.2 742.2 

-33. 1 651.0 -39.0 639.9 
-31.0 687.7 -36.6 688.0 

_ _ _ _ _ _ _  
666.0 
716. 7 
765. 7 
817.1 
872. 1 
902.4 

591. 3 
677.6 
728.2 
772.0 
8'44.0 
878. 6 
907. 1 

-_----_ 
667. 2 
710.2 
760.2 
810.4 
865.4 
893.3 

932. 3 
963. 6 
992. 6 

934.8 
966.8 
985.4 

937. 3 
967. 6 
994. 7 

TABLE 10.-Mean vertical temperature and pressure distribution for 
November and December at Little America and at Cape Evans 

'!$' A ~ ~ i c ~ ~ ~ ~ ~  Cape Evans, November 
and December 1911 Altitude (m.) 

1029,1934 
I I 

OC. mb. 0 C. mb. 
Surface _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 -12. 5 989. 8 1 -7. 3 1005. 9 

1.000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 -12.5 869.0 I -14.1 883.9 

- 

I I I 

A 
d 
2 
L 500 

" U 

2 
?i 

0 
45 -40 -35 .30 

Temperature re.) 
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FIQUBE 3, No. 3.-Airplane. September 3, 1934, 9h. 22m.; win& at 9h. 48m. 
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FIGURE 4, No. 4.--Airplane. September 4, 1934, 9h. 21m. 
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FIGURE 5, No. 5.-Airplane. September 6, 1934, 12h. 251x1.; winds 
at 13h. 021x1. 

FIGURE 6, No. &-Airplane. September 7, 1934, 9h. 47m.; winds at 1011. OGm. 
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FIGURB 8, No. &-Airplane. September 11, 1934, 1411. loin.; winds at 13h. 02m. 
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FIGURE 12, No. lZ.-Kite. October 17, 1929,14h. 53m. 
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FIGURE 13, No. 13.--Iiite. October 18, 1929, 10h. 31m.; winds at 
8h. 37m. 
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FIGURE 14, No. 14.-Kite. October 18, 1929, 13h. 50m.; winds 
8h. 37m. 
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FIGURE 15, No. 15.-Kite. October 21, 1929, 1511. 31m.; Winds 
9h. 02m. 
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FIGURE 17, No. 17.-I<itc. October 30, 1929, 16h. 30x11. 
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FIGURE 20, No. 20.-Kitc. November 5, 1929, 19h. 41m.; 
at 21h. OOm. 

winds 

FIQURB 21, No. 2l.--I<ite. November 7, 1929, 1411. 55m.; winds 
at 911. 24m. 

FIGURE 22, No. 22.-I<ite. November 8, 1929, 1511. 55m.; winds at 
13h. 50m. 

h ~ ~ p  19, No. 19.-Kite. November 5, 1929, 10h. 25m.; winds 
at 9h. 14m. 

FIGURE 23, No. 23.-I<ite. November 9, 1929, l l h .  58m.; winds 
at 911. 14111, 
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FIGURE 24, No. 24.-Kite. November 12, 1929, 1211. 45m.; winds 
at 10h. 08m. 
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FIGURE 25, No. 25.-ICite. November 12, 1929, 14h. 27m.; winds 
at 10h. 08m. 
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FIGURB 27, No. 26.-Kite. November 14, 1929, 10h. 22m.i winds 
at 9h. 40m. 
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FIGURE 2G, No. 25-A.-Airplane. November 13, 1929, 1711. 24m.; 
winds at 20h. OOm. 
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FIGURE 28, No. 27.-Iiite. November 14, 1929, 15h. 25m.; Winds 
at Oh. 40m. 
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PIGUHE 20, No, 28.-Kite. November 16, 1929, 14h. 301x1.; winds 
at 10h. 39m. 
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 CORE 30, No. 28-A.-Airplaiie. November 
17, 1929, 10h. 30m.; winds at 1011. 09m. 
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FIGURE 31, No. 38-13.--Airplnae. November 23, 1929, 1011. 40111.; wirid~ at 
8h. 09m. 

P ~ G ~ ~ n  32, No. 29.-Kite. November 25, 1929, 15h. 471n.; winds 
at 17h. 30m. 
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I$QTJRE 33, No. 3o.--liitc. Novembcr 26, 1929, 17h. 221n.; winds 
at lab. 44m. 
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FIGURE 34, No. 31.-Kite. November 27, 
1929, 20h. 31m.; winds at 19h. 16m. 
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FIGURE 35, NO. 32.-Kite. November 28, FIGURE 36, No. 33.-Kite. November 2 8 y  
1929, 9h. 31m.; winds at 10h. 50m. 1929, 15h. 29m.; winds at 13h. 301n. 

FIQUBE 37, NO. 34.-Airplane. November 29, 1929, 4h. 45m. at 86'07' S., 169'12' W.; winds at 3h. 52m. at Little Aincrjoa. 
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P I Q ~ ~ ~  38, No. 35.-Airplane. November 29, 1929, 10h. 09m.; 
winds at 3h. 52m. 
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p I G U ~ ~  39, No. 36.-I(ite. November 30, 1839, 1011. 55in.; winds 
at 9h. 34m. 

FIGURE 41, No. 38.-Airplane. November 15, 1934, 10h. 561n.; 
winds at 12h. 47m. 
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FIGURE 42, No. 39.-Airplane. November 15, 1934, 14h. 27m. at 
78'40' S., 147'00' W.; winds at 12h. 47m. at Little America. 

FIQURB 43, No. 40.-Airplane. November 15, 1934, 17h. 50rn.; 
winds at 20h. 15m. 



16 

1000 

J 
vj 

si 
500 - 

0 s 
a 
c c .- 

0 

1000 

i 
rJ! 
f 

SE. 3.0 2 500 
a 

- 
W 

c .- 
4 

-25 -20 -15 
TemDerature ("C.) 

0 
-30 

~ 

1000 

i 
(Ij 

f 

W U 

-10 
Temperature VC.) 

1000 

i 
lh 
1 

9s. 

2 500 s. - 
0 
-0 > c 

2 a 

FIGURE 44, No. 41.-Airplane. Xovember 16, 1934, 19h. 31m.; FIGURE 47, No. 44.-Airplane. November 22, 1934, OOh. O3m.i 
winds at 22h. 45m. winds at 3h. 48m. 

9.7 

7.7 

uj 500 

m 

.25 .20 .I5 
TemDerature PC.) 

FIGURE 45, No. 42.-Airplane. November 17, 1934, 2h. 16d.; 
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FIGURE 48, No. 45.-Airplane. November 22, 1934, 
winds at 9h. OOm. 
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FIGURE 40, No. 43.-Airplane. November 18, 1934, 14h. 35m.; 
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FIGURE 50, No. 46-A.-Airplane. November 23, 1934, 22h. 44m*i 
winds at 20h. 27m. at Little America. 
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FIGURE 51, No. 47.-Airplane. November 24, 1934, OOh. 56m.; 
winds at 20h. 27m. 
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FIGURE 54, No. 49--A.--Airplane. December 7, 1929, 1111. 31111.; 
winds at 9h. OOm. 

" I G U ~ E  52, No. 48.-Airplnne. Decernbcr 5, 1020, 10h. SOm.; wiuds 
at 911. 08m. 
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No. 49.-Airplane. December 5, 1929, 1%. 
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December 10, 1929, 21h. No. 50.-Kite. 
at 15h. 43m. 
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FIGURN 56, No. 51.--I<ite. December 11, 1929, 1Oh. 09m.; winds 
at l lh .  23m. 
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PICURE 58, No. 53.--Hite. December 12, 1929, 9h. 21m.; winds at 
9h. OOm. 

FIGURE 59, No. 54.-Kite. December 13, 1929, 13h. 

i 
vj 

- 500 
E 

P 
- 

0 
-15 -10 -5 0 

Temperature ("C.) 

December 17, 1929, 14h. 44m.; Winds No. 56.-Kite. 
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FIGURE 62, No. 57.-IGte. December 17, 1929, 14h. 44m.; Winde 
at 10h. 46m. 
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at 13h. 47m. 
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%URE 64, No. &).-Kite. December 19, 1929, 1911. 34m.; winds at 
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FIQURE 65, No. 60.-Kite. December 20, 1929, 1011. 31m.; winds 
at 9h. 32m. 
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'IQURP 66, No. 61.-Kite. December 20, 1929, 1% 45m.; winds FIQURE 67, No. G2.-Airplane. December 8, 1934, 2h. 40m.; 
winds at 911. 20m. at 2011. 47m. 

p'QuRE 08, No. 63.--Airplane. December 8, 1934, 1311. 23m.; 
winds at 1511. 05m. 

Fraunn 69, No. G4.--Airplnnc. Deccinber 8, 1934, 1711. 15m.; 
winds at 15h. 05m. 
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FIGURE 70, No. 65.-Airplane. December 
15, 1934, 15h. 40 m.; winds at 16h. 54m. 
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PIQURE 71, No. 6G.-Airplane. December 
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W.-75O54' S.. 146'52' W.: winds on 
December 16, 1934 at Oh. 15m. at Little 
America 

., 
-20 -15 -10 

Temperature ("C.) 

FIGURE 72, No. 67.-Airplane. December 
16, 1934, 311. 20m.; winds at Oh. 15x1. 
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FIQURE 73, No. GS.-Airplano. Deceolbef 
27, 1934, 1111. 05m.; winds at 811. 35p* 
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FIQURE 76, No. 71.-Airplane. December 28, 1934, 1311. 16m.; winds at 1311. 08m. 
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FIQURD 77, No. 72.-Airplane. December 29-30, 1934, 23h. OOm.; winds at 21h. 30m. 
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FIQURE 80, No. 75.-Airplane. January 2, 1935, 22h. 32m.; winds at 19h. 50m. 
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FIGURE 81, No. ?&-Airplane. January 5,1935, 19h. 10m.; winds 
at 20h. 55m. 
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FIQURE 82, No. 77.-Airplane. January 6,1935, lh. OGm.; Winds *Ir 
20h. 55m. 



FIGURE 83, No. 78.-Ailplane. January 6, 
1935, 19h. 20m.; winds at 1511. 58m. 
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FIGURE 85. NO. 80.-Airplane. January 9, 1935; 1511. &in.; winds at 18h. 23m. 

Fraum 84, No. 79.-Airplano. January G, 
1935; 21h. 54m.; winds at 21h. 38m. 
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FIQIJREI 87.-Vertical temperature distribution in October, 1929, 
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FIQURE 88.-Vertical temperature distribution in November, 1929 and 1934. 
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FIQURH 91.-Mean vertical temperature distribution for cnoh 
month, SeptambepJanuary. 
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Temperature ('C.) 
FIQTJRNI 96.-Mean vertical distribution of tem erature of Cape 

Evans in August and at Little America in geptember. 
FIQTJRB 95.-Mean vertical distribution of temperature at Cape 

Evans and at Little America for November and December. 

2. THE PILOT-BALLOON ASCENTS 
Methods and apparatus.-The balloons were the ordinary 

&inch balloons used by the United States Weather Bureau, 
weighing appro$mately 30 grams. They were filled with 
hydrogen, to a free lift of 140 grams and a resulting mcen- 
sional rate of 180 meters per minute. The supply of 
hydrogen was contained in metal cylinders such as or- 
dinarily used for the urpose. 

candle was suspended from the balloon. This method of 
illumination was quite satisfactory. 

For filling and observing the balloon, a small room was 
excavated in the snow near the junction of the tunnel and 
the Administration Building. An opening about 5 feet 
square was cut through the ceiling of the room to the snow 
surface, to allow the balloon to be released and observed. 
This opening was boxed in with a wooden frame, the top 
of which projected slightly above tho snow surface. A 
light cover, made of a wood frame covered with canvas, 
was fitted over the top of the opening and could be re- 
moved or replaced from beneath. A platform for the 
theodolite and observer was erected under the opening so 
as to bring the theodolite telescope level with the top of 
the frame. 

ConsiderabIe difficulty was experienced on the first ex- 
pedition by the formation of frost on the theodolite lenses 
while the pilot balloon was being observed, especially in 
the colder weather when the vapor in the observer's breath 
and probably also the moisture from his face condensed on 

After dark, a sma P 1 paper-lantern containing a lighted 

the cold glass of the lenses. During the winter nigh!, 
when lanterns were suspended from the balloon tbs 
formation of frost would after several minutes make 
it impossible to see the lantern, and the obsefler 
would have to stop observing and scrape the two Ienses 
with a small piece of wood once or twice a minute; thh Of 
course, made it difficult to keep the lantern in the field, 
and in some cases was responsible for losing the balloon 
entirely. 

TO remedy this trouble, two simple but effective heaters 
were devised during the second expedition. The heat?' 
fpr the object lens consisted simply of a 15-watt elect?' 
llght bulb. This bulb was laced under the theodolite 
Around the bulb and the barrel was then wrapped il s l d O  
layer of asbestos-covered wire mesh, and around this 
wrapped a number of turns of ordinary friction tape. The 
asbestos-covered wire mesh prevented the bulb from burn* 
h g  the tape, and the tape ke t the bulb securely fastened 

pletely protecting it from drift and snow and preventiDg ulb 
the escape of any light. Leads were run from the b 
socket to the building nearby and ta ped into 8 110-Volt 
line. The heat from the lighted b d  heated the end Of 
the theodoIite barrel near the objective, and this in turD 
heated the lens by conduction, preventing any frost 
formation whatever. 
This type of derice was too bulky for the oy!3Piaz? 

and would not give the observer an unobstructed vie* 

barrel, with the end of the bu I; b flush with the object $@* 

to the barrel of the theodo P ite, at the same time COD- 



the theodolite scales; hence, a resistance type heater was 
used here. It consisted of a piece about three-fourths of 
an inch long cut from a resistance unit made of resistance 
wire wound on a ceramic tube. With a little filing of the 
mside of a tube, it was easily made to fit on over the eye- 
Piece. Leads were run from this resistor into the building 
Where they were connected to a 6-volt storage battery. 
Although the ceramic tube was an insulator, it was quite 
thin, and sufficient heat got through it to heat the eye- 
iece tube which in turn conducted heat to the lens. & o frosting of the lenses was experienced after these 

heaters were put into use. 
The ascents were carried out by two persons: The 

observer stationed on the outside followed the balloon 
With the theodolite, and at minute intervals read the 
angles and relayed these figures to the recorder inside 
the nearby building by means of a telephone headset. 

Mean vertical distribution of the urind.-Mean results 
from the pilot-balloon ascents ive the following informa- 
tion for the different standard 7 evels: 

Number of observations. 
Mean wind direction. 
Mean wind velocity. 
Resultant wind direction. 
Resultant wind velocity. 
Stability. 
The north-south and east-west components of the 

resultant wind velocity. 
In  some cases where the ascent did not quite reach the 

next standard level a short extrapolation was used, as 

From 0 to 750 m., no extra olation; from 990 to 3,000 

From 3,000 to 5,000 m., allow extrapolation of 180 m. 
For over 5,000 m., allow extrapolation of 250 m. 
The mean wind direction, sometimes referred to as the 

frequency-resultant direction, is computed by a method 
equivalent to Lambert’s formula (4) by using directions 
from the individual ascents to the nearest sixteenth 
compass division and weighting these according to the 
frequency of their occurrence. 

The mean wind velocity is obtained by computing the 
arithmetic mean of all the velocities, including calms, 
regardless of direction. 

The resultant wind direction, sometimes also called the 
direction of resultant movement, is likewise computed 
from Lambert’s formula by using the directions of the 
mdividual ascents to 16 points, but by weighting thcse 
Fccording to their velocities instead of their frequency as 
in the computation of the mean direction. 

Tho resultant velocity is obtained by dividing tho result- 
mt wind movement by the total number of observations. 

The stability is computed by dividing tho resultant 
Velocity by the mean velocity and exprcss+g this ratio 

a ercentage; this figure gives some indication as to t,he 
stearf&ess of the wind. Thus, if the winds were equally 
distributed among the different diwctions and also had the 
Same velocities, the resultant velocity and hence the sta- 
bility would bo zero. On the other hand, if the winds 
blew constantly from the same direction, the resultant 
and mean velocities would be the same and the stability 
would have a, value of 100. 

For the north-south components of the resultant wind 
Velocity, a plus sign indicates that the component is 

follows: 

m., extrapolation of 110 m. alowed. P 
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from the north and a minus sign that it is from the south; 
for the east-west components, the plus $gn +dicates that 
the component is from the west and a mmus slgn that it is 
from the ea.st. 

The results of the dot-balloon ascents for the indi- 
vidual months are giv& in table 11A, and the results by 
months, when the data of both expeditions are combined, 
are iven in table 12. Most of these cornbmed monthly 
resu !? ts are thus based on 2 months of observation, while 
January is based on 3. February and March have only 
a single month of observation each, since on. the second 
expedition it was impossible t’o start the pllot balloon 
work before April. 

Table 13 gives the results when the ascents are grouped, 
using combined data, according to the four seasons, 
summer, autumn, winter, md spring. Hero, and also in 
all other portions of the report, the term “combined data” 
means that the data of both expeditions, 1929-30 and 
1934-35, have been combined and used together. The 
definitions of the four seasons which are used here and 
throughout the work are as follows: 

Summer: December, January, February. 
Autumn: March, April, May. 
Winter: June, July, August. 
Spring: September, October, November. 

Results are also given for the combination of the three 
coldest months, July, August, and September; for the 
light and dark season; for each year separately; and for 
both years combined. The light and dark seasons are 
each taken to consist of a G-month period as follows: 

Light season: October, November, December, Jan- 

Dark season: April, May, June, July, August, 

Results are not given for levels having less than three 
observations. 

During the first expedition, 1928-30, ascents were made 
over a 13-month period, from January 1929 to January 
1930, inclusive. During the second expedition, 1933-35, 
ascents were made during 10 months, from April 1934 to 
January 1935, inclusive. A few ascents made in February 
1930, March 1934, and February 1935, have not been 
included in tables 12 and 13, but are used in table 14 
which gives the mean and maximum altitude of the 
ascents for tho different months. These mean altitudes 
may seem relatively low, but i t  must be remembered that 
they include many ascents in which the balloon entered 
low clouds, a circumstance which is quite effective in 
lowering the mean values. Mean altitudes are also given 
for only those ascents made during clear weather; these, 
of course, are considerably higher than tho moan value 
based on all ascents. The highest altitude reacliod was 
13,950 m. on September 17, 1934. 

All of the results in tables IlA, 12, and 13 are directly 
computed mean values; no attempt has been made to us? 
any kind of difference mathod even though the decrease 111 
the number of observations a t  the higher levels would 
probably justify something of this kind. The results in 
table 13 are shown graphically in figures 97 to 106, which 
give curves for the vertical distribution ol the resultant 
and mean velocity, and the resultant and muan direction. 

That the decrease in the east component in the cold 
season is real, and not the result of having made tho pilot- 
balloon ascents during particulnr weather types, is sub- 

uary, February, March. 

September . 
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stantiated by the results of the hourly surface-wind obser- 
vations given in the following table: 

Mean surjace wind direction 

From hourly values- - - --_---- S.50°E S.11OE S.7OW 
From pilot-balloon ascents----/ S.26OE 1 S.5OE 1 S.1BoW 

The mean direction, as computed from the hourly 
values, shows the decrease in the east component from 
summer to winter and also the absence of any east com- 
ponent during the 3 coldest months. In the second row, 
for comparison, there is given the mean surface direction 
computed from the pilot-balloon ascents, which are in 
substantial agreement with the results from the hourly 
values. 

In  the last column of the table containing the pilot- 
balloon results from all observations of both expeditions, 
is given the difference between the mean direction and the 
resultant direction, the positive sign indicating that the 
mean direction is in advance of the resultant direction in 
the sense of a cloclsWise rotation; the greatest difference 
occurs at 8 km., the approximate level of the tropopause, 
whereas the minimum stability occurs at 4 and 5 km. 

The percentage frequencies of the different wind direc- 
tions at the standard levels for the different seasons are 
entered in table 15. The bottom row of the table giving 
the annual average contains the frequencies as computed 
from the hourly values of the surface wind direction, and 
has been added in order to show by a comparison of the 
two sets of surface values how well the pilot-balloon ascents 
represent average conditions. Corresponding curves are 
shown in k u r e  115. The smaller percentage of east winds 
with the ascents is the result of the fact that the wind from 
this direction was often accompanied by snow and drift, 
making a balloon ascent impossible. The higher percent- 
age of southwest winds is, no doubt, due to the fact that 
the least cloudiness occurred with this direction, thus 
making it especially favorable for observin the ascents. 

different wind directions, at standard levels and for the 
light season, the dark season, and the year, are given in 
table 16. The annual means are shown graphically for 
selected levels in figure 116. The smoothing has been 

carried out by means of the formula b= and the 

Smoothed mean values of the mean ve 7 ocity with the 

numbers of observations at the various levels are, of 
course, the same as in table 15. 

The average turning of the wind direction, from the 
surface up to stated levels and for the different surface 
wind directions, is given in table 17, in which a clockwise 
turning is counted as positive and counter-clockwise 
negative. The average values were computed by finding, 
from the individual ascents, the average turning from one 
level to the next and then adding these differences to 
obtain the average turning from the surface. The average 
annual turning of the wind computed in this way is shorn 
in figure 117. 

It is of interest to compare the average turning of the 
wind with altitude at Little America in the Ross Sea area, 
and that in the Weddel Sea area as determined by Barkow 
(5) from the pilot-balloon ascents during the drift of 
Deutschland. The two curves are shown in figure 119. 

The mean turning of the wind has also been computed 
from selected pilot-balloon ascents, The ascents selected 
were those having the following characteristics: (1) The 
turning of the wind from the surface in the lower layers 19 
counterclockwise (negative) and attains a fairly constant 
value (constant wind direction) in the layer from 1 to 
2 km.; (2) the wind velocity increases in the lowest layer 
and attains a reasonably constant value between 1 td 
2 km. These conditions were imposed to select, so far 
possible, conditions in which there was little variation in the 
direction and magnitude of the pressure gradient d h  
altitude, when the variations of wind in the lowest layer 
would be more dependent upon turbulence and friction 
than upon other factors. It should be noted that in the 
Southern Hemipphere, the Ekman Spiral gives a counter' 
clockmse rotation of the wind vector with altitude, thus 
explaining why only the ascents having this property Were 
selected. 

The mean velocity and turning of the wind from.thO 
surface for the different surface wind directions are glVen 
in table 19, where the computation has been carried out for 
each minute of ascent up to 1,890 m. In table 20 the 
mean velocity and turning are iven for the light seagOn, 8 d dark season, and year, regar ess of the surface fl 
directions, also shown in figures 120,121, and 122. 

In  table 21 are given the mean velocity and t u d g  Of 
the wind in the lowest layer for low and kigh surface 
velocities. The value of 3.6 m. p. s. was used to separate 
the two velocity groups, since this value was found to be 
very close to the median of the surface velocities for fb' 
selected ascents. These tables can be used in investigapg 
the effects of turbulence and friction from the directlo' 
and velocity profiles and for the different wind directloDg9 
different seasons, and low and high velocities. 



Altitude (m.) 

I 
%, 
-.El 
"3 

ig 8 

-4. 26 
-3.79 
-5.82 
-4.59 
-3.84 
-4.26 
-5. 28 
-5.51 
-4.71 
-1.75 

-0.03 
-.28 
1. 65 
.09 

1. 24 
.38 -,. 23 

-.92 
.33  
.48  3. I 

3. 1 
4. 2 
2. 7 

6. 1 
6. 1 
6. 2 
3. 8 -- 

9.6 
8.3 
7.3 
7.0 
6.8 
6. 6 
7.0 
7.4 
7.0 
3.4 

36 
57 
56 
41 
38 
32 
36 
42 
53 
62 

35 
20 
38 
46 
35 

.87 1.85 
-.30 -.96 

-1.71 -2.10 
-2.37 -3.11 
-.82 -2.65 

5. i 
5. 4 
5. 7 
5. 5 
5. 6 

8. 0 64 
7. 8 69 
8. 4 68 
8. 3 66 
9. 0 62 

5. 4 
4. 4 
4. 7 
3. 0 
1. 2 
2. 2 

11. 8 
9. 3 

10. 1 
10. 2 
8. 1 
7. 9 

4. 6 
7. 6 
6. 2 
6. 0 
3. 7 
1. 0 
2. 2 
3. 4 
4. 4 
5. 0 
5. 5 
5. 6 
5. 6 
4. 5 
4.3 
2. 3 

12. 7 
15. 2 
13. 4 
12. 7 
11. 5 
10. 1 
9. 3 
8. 7 
8. 7 
8. 7 
8. 5 
8. 7 
8. 4 
7. 7 
7.0 
3. 2 

54 
6 

17 
13 
23 
22 

-5.55 
. .23 
2. 61 
1.28 
.31 

-1. 68 

1 9. 6 
. 9  

2. 6 
1. 4 
2. 0 
1. 7 
2. 4 
3. 2 
3. 3 
3. 7 
3. 8 
3. 8 
3. 3 
1. 1 

17. 8 
15.3 
15. 0 
10. 4 
8. 8 
7. 9 
7. 8 
7. 2 
7. 8 
7. 3 
7. 2 
7. 1 
6. 4 
2. 6 

53 
54 
52 
42 

-3.80 
-3.81 
-3.31 
-1.00 

TABLE 11 A.-Results of pilot-balloon ascents at Lzltle America by 
months 

JANUARY 1829 

TABLE llA.-Resultr 6f pilot-balloon ascents at Little America by 
months-Continued. 

MAY 1928 
h Y 

B 
v il 
p: a 
% s 
95 
85 
84 
90 
41 
42 
51 
61 
54 
51 
51 
68 
71 

-- 

- 

Components of result- 
ant velocity 

R 
Y .d 

0- 
g f  

r2 

$ ?  
$8 

- 
4. 3 
3. 8 
6. 0 
4. 6 
4. 0 
4. 3 
5. 3 
5. 5 
4. 7 
1. 8 

El 0 .- u 
5 B  

1 
- 0  8.t: 
Y 

pi 

S. 
S. 4O E. 
S. 16' W. s. 1' w. 
S. 18" W. s. 5" w. s. 2' E. 
S. 10' E. s. 4' w. 
S. 15' W. 

El s 
t; P zg! 
!i* 
! 

S. 83' W. 
N. 82" W. 
N. 86' W. 
S. 87" W. 
N. 76" W. 
S. 86' W. 
S. 52' W. s. 43" w. 
S. 26" W. s. 19' w. s. 12" w. 
S. 6' W. 
S. 8' W. 

- 
ij Components of result 

e 
ant velocity 

s' -2 
d& 
h 

-2.30 
2. 53 
I. 10 -. 44 
.83  -. 21 

-1.84 
-2.85 
-3.04 
-2.93 
-3.06 
-4.14 
-2.72 

a -2 
i+ 
w 

18. 0 
16.91 
13.95 
9. 29 
3. 35 
3. 01 
2. 37 
2. 66 
1. 51 
.99 
.62 
.42 
.36 

I- 

7. 3 
6. 0 
7. 7 
6. 8 
7. 6 

9. 3 
10. 5 
8.6 
2. 5 

a 3  

1 18. 1 I 19.0 59 
63 
78 
68 
53 
52 
57 
52 
55 
72 

1 3 . 4 1  8.2 

1 3 . 4 1  6.3 

TNE 1929 

N. 3' W. 
N. 12' E. 
N. 7' E. 
N. 68' E. 
S. 82" E. 
N. 75' E. 
N. 73" E. 
N. 87" E. 
S. 85' E. 
S. 80' E. 

0. 16 -. 98 -. 53 
-2. 64 
-2. G2 
-2.04 
-2.35 
-'3* 09 
-3.72 
-2.02 

3. 49 
4. 59 
4.08 
1. 09 -. 39 
.54 . 73 . 17 

-. 32 -. 37 

3. 5 
4 7  
4. 1 
2. 9 
2. 6 
2. 1 
2. 5 
3. 1 
3. 7 
2. 1 

FEBRUARY 1929 
- 

6. 3 
10. 7 
14. 0 
9. 5 
9. 5 
7. 5 
6. 5 
4. 8 
5. 1 
7. 1 
8. 4 
8. 0 
7. 9 
8. 3 
8. 1 
4. 4 

N. 36' W. 
N. 28' W. 
N. 39" W. 
N. 34" W. 
N. 43" W. 
N. 40' W. 
N. 47' W. 
N. 54' W. 
S. 73' E. 
S. 51' E. s. 53" E. 
S. 73' E. 
S. 75' E. 
S. 78" E. 
S. 72' E. 
S. 64' E. 

6. 2 
9. 8 

11. 7 
8. 1 
7. 9 
5. 0 
4. 2 
1. 7 
1. 0 
2. 7 
3. 9 
2. 8 
3. 8 
4. 7 
5. 2 
2. 8 

3 
6 
7 
8 

14 
15 
17 
21 
22 
26 
36 
30 
32 
32 
32 
33 

.. ~ 

85 I 6.74 I 4.55 

JLY 1929 

4.8 10. 5 46 
4. 4 I 8.4 1 52 
5. 0 7. 9 63 

S. 84" W. s. 74' w. 
S. 66" W. s. 49' w. 
S. 38' W. s. 34' w. 
S. 30' W. 
S. 26" W. 
S. 23" W. 
S. 36" W. 

i 

N. 43" W. 
N. 51' W. 
N. 43' W. 
N. 44" W. 
N. 50' W. 
S. 40' W. 
5. 8' W. s. 4" w. s. 1" E. 
8. 8' W. 

-0.05 
-1.20 
-J. 99 
-'3. 36 
-4. 35 
-4. 78 
-4. 70 
-5. 04 
-4.32 
-1.41 

2. 79 
2. 05 
1. 90 
1. 34 
.38 

1. 44 
-3.21 
-3. 50 
-3. 60 
-1.57 

4.82 
4.26 
4. 53 
3. 81 
3. 12 
3. 18 
2. 76 
2. 49 
1. 81 
1. 03 

2. 60 
2. 56 
1. 78 
1. 32 
.46 

1. 19 
.47 
.22 

-. 09 
.21  

64 I -1.25 1 -2.56 

MARCH 1929 
I I 

I I 
GUST l9zO N. 8' W. 

N. 30" W. 
N. 16' W. 
N. 14OW. 
PI'. 28' W. 
N. 32" W. 
N. 42" W. 
N. 43' W. 
N. 26' W. 
N. 18' W. 
N. 87' E. 
S. 85" E. 
S. 72' E. 

10. 5 15. 5 
8. 1 I 14. 6 

10.40 
7. 02 
5. 20 
4. 23 
4. 15 
2. 52 
-87 

1. 63 . 72 . 52 
.44 -. 27 

-. 78 

1. 52 
4. 10 
1. 50 
1. 06 
a. 20 
1. 60 
.80 

1. 53 
.35 
. 17 

-1. 03  
-3.38 
-2.43 - 

68 
55 
46 
47 
47 
29 
15 
28 
10 
6 

13 
39 
55 
- 

3. 8 11. 6 33 :;I "PI/! 
1.9 I 7. 6 I 25 

3. 6 7. 0 51 
1. 6 I 2. 6 1 62 

2. I 4. 
- 
36 
50 
46 
47 
32 
10 
24 
39 
51 
57 
65 
64 
67 
58 
61 
72 
- 

SE: 

N. 69' E. 
N. 77" W. 
N. 54" W. 
N. 80' W. 
N. 46' W. 
N. 53' W. 
S. 70' W. 
S. 30' W. s. 20" w. 
S. 18' W. s. 19' w. 
S. 18" W. s. 19' w. s. 18" w. s. 11' w. s. 16O w. 

1. 67 
1. 65 
3. 63 
1. 05 
2. 53 
.59 -. 75 

-2.97 
-4. 13 
-4.77 
-5.23 
-5.29 
-5.28 
-4. 27 
-4.22 
-2. 18 

-4.33 
7. 36 
5. 02 
5. 85 
2. 67 
.78 

2. 07 
1. 70 
1. 51 
1. 53 
1. 82 
1. 76 
1. 82 
1. 37 . 83 
- 6 2  - 

APRIL 1929 
~ 

~ 7.88 
.91  
* 10 . 61 

-1.96 

s. 55O w. 
N. 70' W. 
N. 2" W. 
N. 26' W. 
N. 81' E. 
S.-15' E.. s. 11' w. s. 4O w. 
S. 24" W. 
S. 15" W. 
S. 8" W. s. 4" w. 

-. 45 
.48 
* 20 

-2. 36 

1. 35 
. 9 G  . .. 

.51 

.27 
s. 2" E. 
S. 24' E. 

-. 14 
1 -.45 
I 

4 I I 
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46 0. 70 
11 .66 
54 -2. 84 
62 -2.49 
72 -5.09 
61 -5.69 

TABLE 11 A.-Results of pilot-balloon ascents at Little America 
months-Continued. 

APRIL 1934 

4.50 
.90 

8. 69 
10.19 
10.74 
7.35 ~~ 

50 
53 
44 
47 
34 
27 
19 

-3.94 3.90 
-3.17 -2.98 
-2.21 2.33 
-2. 59 1.46 
-2.22 .18 
-1. 67 -.44 
- .96 -. 65 

EMBER 1929 

N. 37' W. 
S. 82' W. 
S. 69' E. 
S. 33'E. 
S. 43' E. 
S. 46' E. 
S. 40"E. 
S. 44' E. 
S. 43OE, 
5. 40' E. 
S. 45'E. 
S. 47' E. 

10.5 
2. 1 
1.3 
2.6 
2. 5 
2. 7 
3. 3 
2. 9 
2.6 
2. 9 
3.8 
2.2 

3. 3 
3. 6 
2. 8 
2. 8 
2. 5 
3. 9 
3. 4 

8. 3 
8. 0 
8. 1 
7. 7 
7. 3 
7. 7 
7. 8 

TABLE llA.-Resu!ts of pilot-balloon ascents at Little America by 
months-Continued. 

OCTOBER 1920 - 
A 
Vd 
2 .  m a  c .  

u 
.I 

a a  :- 
- 
14. 9 
13. 8 
12. 0 
11. 7 
10. 0 
8. 9 
7. 6 
7. 3 
7. 7 
7. 3 
7. 3 
7. 0 
6. 9 
6. 2 
3. 2 
- 
1928 - 
10. 0 
9. 6 

17. 0 
16. 8 
16. 6 
15. 2 
10. 9 
8. 3 
7. 3 
6. 4 
6. 5 
6. 4 
6. 4 
6. 6 
6. 7 
4.0 

a s 
42 

$E! 
g.= 
"I 
3 
P; 

Y 

-- 
N. 88' E. 
N. 78" E. 
N. 86' E. 
S. 80" E. s. 79' E. 
S. 73' E. 
S. 61' E. 
S. 70' E. 
S. 50' E. 
S. 36' E. 
S. 36' E. 
'S. 34" E. 
S. 26' E. 
S. 27' E. 
S. 1' E. 

NO 

N. 81" W. 
N. 54' W. 
S. 72' W. 
S. 76' W. 
S. 65" W. 
S. 52' W. s. 45' w. s. 43' w. 
S. 46' W. 
S. 29' W. s. 5' w. 
S. 15' E. 
S. 34' E. 
S. 60" E. 
5. 66" E. 
S. 58' E. 

DE 

t I 
Po, c n  

Altitude (m.) 

i' R 

g 

jg 
!I 

c n  
Altitude (m.) 

R 

n a B ant velocity 
Components or result- 

a 
Z R  
4 s'" 

I- -I-- I- 
N. 26' E. 
N. 61' E. 
S. 85' E. 
S. 87" E. 
N. 70" E. 
N. 57' E. 
N. 69' E. 
N. 70" E. 
N. 62' E. 
N. 65' E. 
N. 78" E. 
S. 87' E. 
S. 73' E. 

67 
50 
68 
76 
41 
44 
47 
48 
51 
53 
59 
72 
70 

48 1 0.27 
24 .68 

7. 1 
3. 3 
2. 7 
4. 3 
5. 3 
5. 6 
4. 2 
4. 1 
4.3 
4.2 
3. 0 
2. 9 
2. 8 
3. 2 
1. 6 

EMBEl 

4. 6 
1. 1 
9. 1 

10. 5 
11. 9 
9. 3 
5. 5 
4. 4 
3. 2 
3. 0 
2. 2 
1. 7 
1. 2 
1. 7 
3. 0 
2. 3 

-7.13 
-3.18 
-2. 71 
-4.18 
-5.22 
-5.36 
-3.65 
-3. 83 
-3.30 
-2.44 
-1.74 
-1.65 
-1.25 
-1.48 -. 03 

22 
37 
53 
63 
55 
56 
56 
58 
41 
41 

.20 -. 77 -. 98 
-1.65 
-2. 03 
-1.41 
-2. 72 
-3.37 
-2.39 
-2.41 

5. 2 6. 8 
2. 8 6. 9 
3. 2 7. 2 
3. 5 7. 5 
3. 8 7. 9 
3. 9 7. 6 
4. 1 7. 7 
5. 1 8. 7 
6. 1 8. 5 
4.0 5.7 

2:000--I-..I 44 

-2. 51 
-2.86 

MY 1034 
I 

/ 

0. 40 
4.44 
3. 49 
1. 54 
, 5 4  

C. 45 
C. 54 

-1.12 
-1.59 

-2. 63 
-3.30 
-1.96 

-2.04 

/ 

1 

6. 38 
2.07 

-1.20 
-1.38 
-1.71 
-1.93 
-2.08 
-1. Q8 
-1.80 
-1.86 
-2.64 
-1.57 
/ 

N. 6'W. 
N. 70' W. 
N. 83' W. s. 37" w. s. 12' w. 
S. 8" E. 
S. 8' E. 
S. 16' E. 
S. 29' E. 
S. 44' E. 
S. 50' E. 
S. 54' E. 
S. 54' E. 

3. 58 
1. 62 
.42  

-2.01 
-2.47 
-3.43 
-3.64 
-3.97 
-2.87 
-2.11 
-2.19 
-2.37 
-1.43 

2.5 I 7.0 I 36 

4.1 I 8 . 4 1 4 9  

-. 80 -1.49 

58 -1.23 -1.94 
i! 1 -1.19 I -2.72 

JUNE 1934 

I 

I I  

4.9 
6. 6 
8. 1 

10. 0 
7. 4 
5. 7 
3. 2 
I. 5 
1. 8 
2. 7 
3. 3 
2. 3 
2. 3 
2. 5 
3. 2 
1. 7 
- 
UARY - 

5. 4 
4. 3 
5. 3 
5. 6 
4. 0 
4.8 
2. 9 
.8 

1. 6 
1. 1 
1. 0 
2. 5 
3. 1 
2. 1 

e 94 
6. 51 
5. 50 
8. 89 
6. 88 
4. 18 
1. 33 -. 26 

-1. 63 
-2.47 
-3.16 
-2.10 
-2.22 
-2.40 
-2.55 
-1. 30 

N. 
N. 10' W. 
N. 47" W. 
N. 27' W. 
N, 22" W. 
N. 43' w. 
N. 65' W. 
S. 80' W. 
8. 23' W. s. 21' w. 
S. 15' W. 
S. 24' W. 
S. 13' W. 
S. 15' E. 
S. 37" E. 
S. 40' E. 

0. 04 
1. 19 
5. 95 
4. 46 
2. 72 
3. 91 
2. 87 
1. 50 
.70 
.96 
.86 
.93 
.53  -. 65 

-1.92 
-1.09 

- 
11. 0 
9. 4 
9. 4 
9. 3 
8. 5 
8. 4 
7. 9 
8. 4 
8. 5 
8. 5 
8. 0 
4.7 

- 
95 
22 
14 
27 
29 
32 
42 
35 
31 
34 
48 
47 
- 

8. 38 -. 27 -. 47 
-2.13 
-1. 82 
-1.88 
-2.52 
-2.07 
-1.91 
-2.24 
-2.67 
-1.47 

JULY 1034 JA 

N. 35' W. 
N. 50' W. 
N. 50' W. 
N. 71" W. 
S. 89' W. 
S. 86" W. 
N. 87" W. 
S. 81' E. 
N. 80" E. 
N. 62' E. 
N. 79' E. 
N. 77" E. s. 89' E. 
S. 83' E. 

130 .~ - 
11. 7 
10. 7 
8. 7 
8. 5 
7. 2 
7. 4 
7. 2 
8.4 
6. 9 
6. 8 
0. 9 
7. 1 
7. 0 
4 1  

- 
46 
40 
6d 
66 
56 
65 
40 
10 
23 
16 
23 
35 
44 
51 

4. 47 
2. 74 

I 

3. 12 
3. 30 W. s. 89" w. 

S. 85' W. 
S. 80" W. s. 73" w. s. 63" w. 
S. 48' W. 
S. 18" W. 
S. 16" W. s. 8' w. s. 2" w. s. 1' w. 

7. 1 10. 7 
4. 0 8. 1 3. 39 

1. 79 
4.67 
5. 33 
3. 99 
4. 75 

-. 06 
-.. 32 . 17 

-. 61 -. 81 
-1.69 
-1.66 
-3.72 
-3.27 
-3.17 
-3.23 
-1.69 

2. 89 -. 82 
-1. 61 -. 95 

-2.44 
-3.07 
-2.11 

-1.57 

-. 13 
.30 . 50 
. 2 9  
.58 -. 04 -. 25 

34 
61 
44 
38 
42 
46 I I /  I 
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a - a  
-3 -2 

$6 
w p 

13 
41 
47 
36 
49 
57 
52 
GO 

-0. 71 0.61 
1. 86 -2.30 

-.32 -3.32 
-.49 -2.62 

-3.07 -2. 61 
-3.43 -2.33 
-3.34 -1.89 
-3.35 -2. 17 

. 1  
1. 3 
1. 2 
1. 4 
2. 4 

8.4 
8. 5 
7. 9 
7. 5 
7. 6 32 

43 
47 
54 
49 
52 . 
39 

-2.30 
-3.08 
-3.44 
-4.08 
- 4 0 9  
-3.97 
-1.22 

45 
39 
22 
25 
17 
33 
47 

-3.29 -.75 
-2.76 - . O S  
-1.47 .35  
-1.71 .27 
-1.07 -. 16 
-1.55 -1.20 
-1.79 -1.02 

9,000----- 
8,000---_- 
7.000- _ - _ _  

4 
12 
21 

5. 1 
5.1 
6. 4 
6. 8 
6. 5 
5. 6 
4. 8 
3. 9 
3. 5 
3. 2 
2. 9 
2. 8 
2. 4 
2. 4 
1. 8 

8. 0 64 
10.1 50 
10. 2 63 
10. 9 62 
9. 2 71 
7. 7 73 
7. 0 69 
6. 3 62 
6. 2 56 
5. 7 56 
5. 5 53 
5. 8 48 
5. 8 41 
5. 3 45 
3. 7 49 

750 _ _ _ _ _ _ _  
500 ___..___ 
250 _ _ _ _ _ _ _  
Surface---- 

64 
69 
72 
71 

3. 4 
3. 4 
3. 0 
1. 2 

9. 5 36 
9. 4 36 
7. 4 41 
3. 3 36 

9,000 _ _ _ _ _  
8,000 _ _ _ _ _  
7,000 _ _ _ _ _  
6,000 _ _ _ _ _  
5,000 _ _ - _ -  
4,000 _ _ _ _ -  
3,000 _-- - -  
2,500 _ _ _ _ -  
2,000 _ _ _ _ _  
1,500 _ _ _ _ _  
1,000----- 
750 _-_--_- 
500 _-_ -___  
250 _ _ _ _ _ _ _  
Surface..--_ 

3 s. 69"E. 7. 1 8.7 
8 N. 73'W. 12.7 25.0 

14 8. 85" W. 9.7 19.7 
15 s. 64"W. 4.9  12. 1 
19 S. 67O W. 
24 S. 13" W. 
27 S. 34"E. 
28 S. 45' E. 
31 S. 36" E. 
37 S. 49" E. 
42 8. 66' E. 
44 S. 66' E. 
46 S. 68' E. 
52 S. 67' E. 
57 S. 51' E. 

10. 6 
7. 5 
7. 21 
6. 5 
3. 9 
'3. 6' 

1. 9 * 

$12. 1'. 
$3'1. 81 

2. 4>  
1. 8: 

;; $ 

9.1 
8.1 
7.3 
6.9 
6. 3 
6.4 

79 .92 
80 -. 61 
53 -1.45 
52 -2.07 
41 -1. 63 
31 -1.73 

7.2 
7.5 
8.0 
7. 6 
4.8 

26 -1.74 
28 -1.64 
22 -1.75 
32 -1.77 
38 -1.30 

TABLE llA.-Results of pilot-balloon ascents at Little America by  
mon$h.s-con timed, 

AUQUST 1934 

TABLE 11 A.-Results of pilot-balloon ascents al Little America by 
months-Continued. 

1934 - 
P 
gwi 
g ! i  
a a  

.-e 

* 

iw - 
6. 9 
7. 3 
7. 0 
7. 4 
8. 2 
7. 4 
7. 3 
G. 7 
7. 5 
7. 1 
6. 8 
6. 8 
6. 5 
6. 0 
4.5 
- 

NOVEMBE 

Altitude (m.) 

-I- 
S. 84' W. s. 79" w. 
N. 27" W. 
S. 59' E. 
S. 64' E. s. 9' E. 
S. 12" E. 
S. 2" E. s. 2" w. 
5. 1" E. 
S. s. 2" w. 
S. 

3. 0 1 13. 4 
1. 1 9. 2 

~ 

2. 99 
1. 09 
.04 

-1.12 
-1.20 -. 21 -. 51 -. 09 

.10 -. 98 -. 07 

.12 . 00 

9,000- - - - - 
8,000----. 
7,000- - _ _ _  
6,000- _ _ _ _  
5,000- - - _ - 
4,000- - - _ _  
3,000- - _ _ _  
2,500- _ _ _ _  

0. 9 
3. 0 
3. 3 
2. 7 
4. 0 
4. 2 
3. 8 
4. 0 
3. 4 
2. 8 
1. 5 
1. 7 
1. 1 
2. 0 
2. 1 

1 I - 0 7  

3. 1 7. 2 
3. 4 I 7. 3 
4. 2 7. 8 

I 

SEPTEMBER 1934 
DECEMBER 1934 

I I 
N. 17' W. 
N. 15' E. 
N. 3' E. 
N. 28' W. 
N. 17' W. 
N. 4" W. 
N. 71' W. s. 81" w. 
S. 51' W. s. 43" w. 
S. 46" W. s. 37O w. s. 43' w. 
S. 30" W. 
S. 30" W. 
S. 26' W. 

4.9 I 7.5 I 65 S. 40" E. 
S. 46" E. 
S. 46' E. 
S. 56' E. 
S. 61' E. 
S. 52' E. 
S. 47" E. 
S. 41' E. s. 37" E. 
8. 27" E. 
S. 13' E. 
S. 7" E. 
S. 25' E. 
S. 29' E. 
S. 34" E. 

1. 40 -. 62 -. 13 
1. 90 
1. 20 
.22 

1. 42 

-3. 88 
-3.55 
-4.50 
-3. 82 
-3.10 
-3.46 
-3.29 
-2.98 
-2. 78 
-2.89 
-2.78 
-2. 78 
-2.15 
-2.08 
-1.50 

4. 70 
2. 35 
2. 88 
3. 64 
3. 98 
3. 55 
.49 -. 16 -. 95 

-1.70 
-2.18 
-2.23 
-2.49 
-2.91 
-2.57 
-1.10 

-3.30 
-3.71 
-4. 61 
-5.65 
-5.68 
-4.43 
-3. 56 
-2.57 
-2. 13 
-1.45 -. 65 -. 35 
-1.01 
-1.18 
-1. 01 

ut 5.8 5.8 l i i  50 

4. 1 7. 5 55 
4. 2 6. 6 64 

1. 00 
1. iS 
1. 58 
2. 23 
1. 71 
2. 32 
1. 68 
1. 50 
.55 

I I 

JANUARY ID36 
I ,  I OCTOBER 1934 - 

82 
51 
49 
40 
27 
28 
37 
41 
39 
41 
36 
41 
42 
47 
43 
- 

-2.57 
3. 79 -. 91 

-2. 15 -. 97 
-2.38 
-2. 23 
-2. 14 
-2.38 
-1.96 
-1.06 
-1.27 
-1.23 
-1.38 
-1.47 

-G. 63 
12. 1 
9. 69 
4. 43 
2. 32 
.56 

-1.48 
-2, 17 
-1. 74 
-2.27 
-2.42 
-2. 81 
-3.10 
-3.31 
-1.80 

N. 81" W. 
N. 82" W. 
N. 83' W. 
S. 85" W. 
S. 68" W. s. 55" w. 
S. 52' W. 

11. 8 I 
90 I 1.58 

8.5 88 1.05 
10.46 
7. 41 
7. 14 2. 5 

2. 4 
2. 7 
3. 0 
3. 0 
3. 0 
2. 6 
3. 1 
3. 3 
3. 6 
2. 3 

9. 1 
8. 5 
7. 3 

6. 50 
3. 64 
2. 95 
2. 06 

7. 3 
7. 6 
7. 4 
7. 2 

s. 31" w. s. 22' w. s. 39O w. s. 7" w. 
S. 42" E. 
S. 45" E. 

1. 04 
.71 

1. 32 
.23  

-1.58 

7. 5 
7. 9 
7. 6 
5. 4 -1.31 

.4. I 
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3 
6 
7 
8 

14 
15 
17 
21 
22 
26 
26 
30 
32 
32 
32 
33 

TABLE 12.-Results of pilot-balloon ascents at Little America by 
months, combined data, 1929 and 1994 

TABLE 12.-Results of pilot-balloon ascents at Little America bll 
months, combined data, I929 and 1994-Continued 

N.38'W. N.36'W. 6 .3  6.2 
N.25'W. N.28'W. 10. 7 9. 8 
N.27' W. N.39'W. 14. 0 11. 7 
N.35'W. N.34'W. 9.5 8. 1 851 6. 741 4.55 
N.49'W. N.43'W. 9. 5 7.9 
N.53'W. N.40'W. 7. 5 5.0 
N.48'W. N.47'W. 5.5 4. 2 
N.51'W. N.54'W. 4.8 1. 7 
S. 46' E. S. 73' E. 5. 1 1. 0 
S. 47'E. S. 51' E. 7. 1 2. 7 
S. 55' E. S. 53' E. 8.4 3.9 
S. 56" E. S. 73" E. 8. 0 2. 8 
S. 75' E. S. 75' E. 7. 9 3.8 
S. 84' E. S. 78' E. 8.3 4. 7 
S. 70' E. S. 72' E. 8. 1 5. 2 
S. 56' E. 6. 64' E. 4.4 2.8 

JANUARY 1929, 1930. 1936 
I ,  

29s. 
418. 

65s. 
738. 
74s .  
76s.  
79s.  
79s. 

MAY 19% 

4N.34'W. N.37'W. 11.0 10.5 95 8. 38 6.38 

45' E. S. 46' E. 9. 5 1. 1 12 .76 -. r8 
65'E. S. 83'E. 9.0 1.3 14 -. 16-1.27 

48N. 85' E. N. 89' E. 8. 1 1.3 16 .02 -1. s4 
59N. 89' E. S. 72' E. 7. 9 2. 3 29 -. 27 -2.21 

79' E. S. 54' E. 7. 5 2. 8 37 -1. 67 -2.3' 
71' E. 8. 64' E. 7. 5 2. 2 29 -. 96 -2.00 
79' E. S. 69' E. 7.9 2. 2 28 -. 77 -2.04 
74' E. S. 64' E. 8.0 2. 7 34 -1. 19 -2. s7 
58' E. s. 62' E. 7. 6 3. 5 46 -1. 68 -3.09 
51OE. S. 60'E. 4.2 2. 0 48-1.01 -1.r6 

15s .  63' W. S. 70' W. 9.2 1.7 18 -. 58 1.61 

934 

r : g  Components 

d 

/ 

: ; 2  ? - i :  x 3 g g  w 
----J 

3. 8 3. 6 95 3. 58 0. 40 

5. 9 2. 4 41 .42 2.41 
6. 2 4. 7 76 1. 62 4. 44 

7. 6 2. 8 37-2. 75 . 3 6  
7.1 2.8 39 -2.59 I. 13 

8.3 4.0 48-3.99 .04 
8.2 4.0 49-3.94 -.54 

8.7 3.7 43 -3. 03 -2.19 

8. 1 3.9 48-3.88 .38 

8. 1 3. 4 42 -3. 25 -1.04 
8. 4 3. 3 39 -2. 94 -1.57 

7. 8 3. 8 49 -2. 96 -2. 39 
3. 7 2. 0 54 -1. 51 -1. 35 

83 
67 
76 
35 
20 
38 
46 
35 

5. 79 5. 36 
3. 80 3. 23 
2. 81 3. 05 
.97  1.35 

-.30 -.96 
- 1. 71 - 2. 10 
-2.37 -3. 11 
-.82 -2.65 

48 
57 
64 
64 

-. 98-3. 66 -. 98 -4. 61 
- 1. 58 -5.00 
-1.25 -2. 56 

68 
66 
51 
41 
47 
45 
46 
47 
58 
52 
48 
49 
50 

3. 60 
-,06 
. 21 

-,23 
-.83 

-1.22 
-2. 27 
-2. 62 
-4. 14 
-3. 83 
-3.89 
-3. 65 
-1.59 

4 N. 4' W. 
5 N.lS'W. 
8 N. 7" E. 

12 N. 3' E. 
17 N. 7" Pi. 
20 N. 6' W. 
21 N. 13OE. 
23 N.12"W. 
24 N.75OE. 
26 N. 45'E. 
26 S. 77' E. 
27 S. 72' E. 
27 S. 42' E. 

N. 8' W. 15.5 10.5 
N.30'W. 14. 6 8. 1 
N.16"W. 11. 8 5. 4 
N.14'W. 9 .3  4.4 
N.28'W. 10. 1 4.7 
N.32'W. 10.2 3. 0 
N.42'W. 8. 1 1.2 
N.43'W. 7. 9 2. 2 
N.26'W. 8. 2 . 8  
N.18'W. 8.5 . 5  
N.67'W. 8.7 1. 1 
S. 85' E. 8. 7 3.4 
S. 72" E. 4.7 2. 6 

- 
68 
55 
46 
47 
47 
29 
15 
28 
10 
6 

13 
39 
55 
- 

10.40 
7. 02 
5. 20 
4. 23 
4. 15 
2. 52 

1. 52 
4. 10 
1. 50 
I .  06 
2. 20 
1. 60 

7. 9 
8. 8 
8. 1 
8. 0 
7. 8 
7. 5 
8. 0 
8. 0 
8. 6 
7. 5 
3. 2 

4. 0 
3. 6 
3. 8 
3. 6 
3. 6 
3. 5 
4. 6 
4. 2 
4. 1 
3. 7 
1. 6 

.87 
1. 63 . 72 
.52  
.44  -. 27 -. 78 

.80 
1. 53 . 35 . 17 

-1.03 
-3.38 
-2.43 

62s.  
70 
74s.  
80s. 
82s .  
83 

47' W. S. 42' W. 
S. 23' W. S. 26' W. 

19' W. S. 23' W. 
13' W. 8. 18' W. 
8' W. S. 12' W. 

S. 17' W. S. 15' W. 

30 
37 
15 
21 
20 
43 
22 
16 
27 
22 
25 
31 
40 
58 
02 

-4. 37 4. 80 
-2.28 4.63 

1. 80 -. 28 
2.07 -1. 04 
.48 -1. 60 
.07-3.39 -. 40 -1. 50 -. 20 - 1 .  19 

-. 51 -1.91 -. 43 -1. 63 -. 14 -1.89 
-. 16 -2.29 
-.48-3.31 

-1.23 -4. 31 - 1. 13 -- 1. 82 

3 
6 

12 
18 
27 
32 
48 
62 
73 
78 
86 
91 
97 

103 
104 

S. 63' E. 
N.14'W. 
N.30'E. 
N.61'E. 
S. 82' E. 
S. 81' E. 
S. 49' E. 
S. 59' E. 
S. 70' E. 
8. G5' E. 
5. 72' E. s. 73' E. 
S. 71" E. 
S. 66' E. 
8. 40" E. 

5.48' W. s. 64' W. 
N. 9' E. 
N. 27' E. 
N.73'E. 
N. 89'E. 
S. 75' E. 
6. 80' E. 
S. 75' E. 
S. 75' E. 
S. 86' E. 
8. 86'E. 
S. 82" E. 
8. 75' E. 
8. 08" E. 

21. 7 6. 5 
14. 2 5. 2 
11.7 1. 8 
10. 8 2. 3 
8.3 1.7 
7.9 3.4 
7.4 1. 6 
7. 5 1. 2 
7.4 2.0 
7. 8 1. 7 
7. 5 1. 9 
7. 5 2. 3 
8.2 3.3 
7. 8 4. 5 
4.8 3.0 

16 
24 

48s.  
52 
59 
63s.  
63s.  
65s .  
67s.  
67s.  

7 s .  45' W. S. 84' W. 13.4 3.0 
9s. 34' W. S. 9' W. 10. 0 1. 8 

S. 80' W. S. 68' W. 9. 2 . 7  
N. 47' E. N. 6' E. 9.4 . 3 

45N. 2' E. N. 7'E. 8. 3 . 2 
72' W. 8. 58" W. 7. 7 . 5 

S. 14' W. S. 7' W. 7. 6 1. 1 
8. s. 30 w. 7.4 1. 9 

4' E. S. 10' W. 8.0 2. 8 
11' E. S. 2' W. 8.2 3. 8 
11" E. S. 8. 4 3. 9 
5' E. S. 1' W. 7. 4 3. 9 
8'W. 5. 3'w. 2.9 1.3 

I Components 

26 1 20 -1. 84 
51) 3: 69/ 8. 78 

N. 45' E. 
N.34'W. 
N. 69'W. 
N. 74" W. 
N.74' w. s. 79' w. s. 34" w. 
S. 
S. 22' E. 
S. 48' E. 
S. 52' E. 
S. 64' E. 
S. 74" E. 
S. 61' E. 
S. 52' E. 

If. 57" E. 8.5 2. 2 
N.67'W. 18. 6 9.5 
W. 17. 0 8. 9 
N.86" W. 12. 9 7. 2 
N.87" W. 10. 5 5. 7 
S. 68'W. 8. 5 3. 5 s. 49' W. 7. S 1. 6 s. 15'W. 7. 3 1. 2 
S. 23' E. 7. 5 1. 7 
S. 43' E. 7.0 1. 8 
S. 56' E. 6. 9 1. 5 
5. 60' E. 7. 1 2.0 
S. 69' E. 7. 3 2. 4 
S. 63' E. 7.2 3.0 
S. 51' E. 4.7 2.0 

6 
16 
24 
31 
38 
46 
52 
54 
62 
78 
88 
91 
94 

102 
107 

4N.  6' W. 
8 N. 34' w. 

13 N. 49' W. 

N. 6' W. 
N. 70' W. 
N. 80' W. 
S. 24' W. s. 8' w. s. 1' w. 
S. 6' E. 
S. 8' E. 
S. 18' E. 
S. 28' E. 
S. 36' E, 
S. 39' E. 
S. 42' E. 

52 i . 0 2  8.87 
56 . 51 7. 15 
54 .27  5. 64 
41 -1.34 3. 24 
21 -1.07 1.22 
16-1. 11 .29  
23 -1.59 -. 66 

2716. Tio E. 
37 Si i o  E.. 
47 S. 11' E. 
53s. 16' E. 

65 s: 25' E: 
69 S. 35' E. 
71 S. 43' E. 

26 -1. 30 -1.21 
22 -. 85 -1. 23 
28 -. 99 -1. 75 
33 -.89-2.27 
42 -1.37 -2. 65 
43 - 1. 27 - 1.58 

76 S. 42' E. 
77)s. 28' E. 

JUNE 1929,1934 

JULY 1929,1934 
MARCH 1929 / 

-1.90 
7.09 
4. 0.1 
3. 61 
3.76 
3. 35 
2. 81 
2. 32 
2. 01 
I. 66 

.77 

.42 

1.24 

15lN. 60' W. IN. 87' W. 

I l l  I /  
, ~ -~ 

I I I l l  AUGUST 1829,1834 

I I 

21 . 231 

35 -2.74 
46 -3.78 
46 -3.89 
53 -3. 85 
45 -1. 34 
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5. 9 . 8 
3. 9 
4.4 
5. 1 
4.8 
3. 7 
3.3 
2. 8 
3.0 
2.5 
1. 6 
1 .4  
1.2 
2.3 
2. 1 

8 
p 
v 

-- 
5s 
1c 
31 
3E 
42 
41 
41 
42 
41 
43 
37 
24 
21 
16 
37 
4E 

h 

0 -  
0 -  - 6 3  

1 .- 
gz 
*e 
23 
g a  
; ; I t ;  

- z  

LO. 2 
3. 6 
5. 1 
4. 5 
4.9 
3. 8 
2. 1 
1. 7 
2. 0 
2. 8 
3. 4 
4.0 
3. 8 
4. 2 
3. 8 
3. 5 
1. 6 

g 
R 

4 
-- 

7: 
3: 
4: 
4: 
4: 
41 
24 
2(. 
2( 
37 
4: 
4F 
42 
4€ 
44 
4s 
48 

. r ; F  
2 

9. 82 
3. 40 
1. 88 
3. 33 
1. 99 
3. 18 
2.07 

w' 

-2. 58 
-1.06 
4. 70 
2. 96 
4. 43 
2. 01 

. B O  

-- 

7 

22 
27 

45 
51 
56s.  
64s.  
6% 
71 
71 
76 
76 
77 

4 N .  19' E. 
N. 33' E. 

12N. 33' W 
15N. 19" W 

N. 46' W 
N. 23' W 

34N. 3" W 
N. 75' W 
S. 74" w. 

52' w. 
29' w. 

5. 32' W. 
S. 20' W. 
S. 22' W. 
S. 23' W. 
S. 22" W. s. 22O w. 

15 
25 
29s. 
37s. 
46s. 
52s.  
64s.  
77s. 
85s.  
93s. 

104s. 
107 
112 
115 
118 

7N.  50' W 
N. 48' E. 
N. 41' W 

29' W. 
42' W. 
3" W. 
9' E. 
4" E. 
12" E. 
12' E. 
11' E. 
15' E. 

S. 27' E. 
8. 48' E. 
S. 44' E. 
S. 29' E. 

-. 77 
-1.52 
-2. 85 
-4.32 
-3. 67 
-3.26 

3: $5 
4. 14 
4. 24 
2. 16 
.54 
.40 -. i 2  

-1. 48 
-2. 43 

iI 74 
1.33 
1.32 

-2.83 
-2. 98 
-2.50 
-1. 56 
-1. 37 -. 95 -. 39 
- 1. 56 

-. 13 
.23  
.05 

-0. 1 -. 15 
-. 74 

-1. 85 
- 1. 40 

-3. 04 
-3.44 
-3.44 
-3. 59 
-3.46 
-3. 24 
-1.54 

1. 56 
2.06 
1.73 
2. 13 
1. 56 
1. 23 
.58 

7 
14s.  
21 
25 

41 
52s.  
57 
66s.  
71 
79 
81 
85s. 
85 
85 

S. 79' E. N. 88' E. 14. 9 7. 1 
83' E. N. 53' E. 13. 1 1. 8 

N. 29' E. N, 39' W. 12. 0 . 7 
N. 58' W. S. 68' E. 10. 7 . 5  

35N. 3' E. S. 24' W. 9.6 . 2 
S. 5' E. S. 20' E. 8. 5 1.3 

2' E. S. 18' E. 7. 5 1. 9 
S. 10' E. S. 27' E. 7. 2 1. 9 

25" E. S. 21" E. 7. 1 2.4 
S. 33' E. S. 17' E. 6. 9 2. 7 
8. 32" E. S. 14' E. 7. 2 2. 1 
S. 31' E. S. 4' E. 7. 3 2. 0 

35" E. S. 13' E. 7. 5 2. 2 
S. 45' E. S. 34" E. 6. 9 2. 8 
S. So W. S. 25' E. 4. 0 1.6 

48 
14 
6 
5 
2 

15 
25 

27 
29 
41 
40 

0.27 -7. 13 
1. 10 -1. 47 
. 53 .43  -. 19 -.47 

-. 17 .07 
-1.22 -. 44 
-1. 79 -. 57 

26-1. 70 - .86  
34-2.23 -.86 
39-2. 58 -. 77 
29-207  -.53 

-2.02 -. 15 
-2. 12 -. 48 
-2. 29 -1. 53 
-1.46 -. 69 

32 
16 
29 
28 
24 
69 
15 
47 

-. 19, 
1.32 -. 69 

-2.45 
-1.91 
-1.72 
-1.66 - 1.35 

24 
25 
43 

-.a7 
-1. 45 
-1.04 

T A B L ~  12.-ResuEts of pilot-balloon ascents at Little America by 
months, combined data, 19.29 and 1934-Continued 

8E PTEMB ER 1020, 1034 

ThBm 12.-Results of pilot-balloon ascents at Little America by 
months, combined data, 19.29 and 1934-Continued 

NOVEMBER 1029, 1034 - 
R 
Y 
.e 
0 
O h  

:& 

m 
a 
2 

.4. 2 
9. 5 
-2. I 
.o. 4 
.o. E 
9. : 
8. 8 
8. f 
7. € 
7. f 
8. c 
8. f 
9. c 
9. 1 
8. 7 
7. f 
3. : 

- 

- 

- 
R 
c 

V 
.* 
O r .  
- 6  ;e  
E13 
m 
0 

2 

.o. c 
8. E 
2. 7 
.2. 4 
2. 1 
1. E 
9. c 
7. E 
6. E 
7. c 
6. E 
6. E 
6. E 
6. 5 
6. 3 
4. 3 

- 

- 

Components 

Altitudo (IU.) 

Components :: 
.3 Y 

V 

h .* 
:g 
a.-' 
Y 
I 
I 
rn 

d 

J. 76' W 
T. 88' w 
1. 79' w. 
I. 70' W. 
I. 56' W. 
I. 26' W. 
I. 8" w. 
I. 7' w. 
I. 3' E. 
I. 4' w. 
I. 1' w. 
1: 6' E. 
I. 38' E. 
I. 53' E. 
I. 42' E. 

-I- 
J. 15" E. 
J. 17' E. 
J. 68" W 
J. 42' W 
J. 66' W 
J. 32' W 
J. 14' W 
i. 86' W. 
i. 42' W. 
1. 29' W. 
1. 27' W. 
I. 31' W. 
i. 27' W. 
!. 31" W. 
1. 24' W. 
i. 21' w. 
i. 21' w. 

1. 41 5. 71 
.021 .77 

I 1  I 
DECEMBER 1020, 1934 

OCTOBER 1920, 1034 

32 I -0. 59 
- 

I I  I I I I I  I 8 N .  12' E. 
13 N. 17" E. 
25 N. 35' W 
37s.  86' E. 
47 S. 75" E. 
56 S. 68' E. 
62s.  53' E. 
72 S. 40" E. 
80s. 22' E. 
86s.  16" E. 
92s. 11' E. 

101 S. 2O E. 
104s. 3' E. 
110s. 21' E. 
113 S. 24' E. 
112s. 26' E. 

N. 8' E. 
N. 3' E. . N. 49' W 
N. 28' E. 
N. 84" E. 
S. 83' E. 
S. 46' E. 
5. 38' E. 
S. 29' E. 
S. 19' E. 
S. 10' E. s. 1' E. 
S. 
S. 21' E. s. 330 E. 
S. 36" E. 

68 4. 
35 3. 
15 1. 
12 1. 
21 . 
18 -_ 

6. 5 4. 4 
9. 5 3. 3 

'. 12. 1 1. s 
12. 5 1. 5 
12. 0 2. 5 
10. 7 1. 9 
8. 1 2. 4 
7. 0 2. 7 
6. 3 2. 8 
6. 4 2. 8 
6. 1 3. 0 
5.8 2 5  
6. 0 2. 6 
5. 9 2. 4 
5. 5 2. 7 
3. 6 1. 8 

39 -2. 
44 30l-l: -2. 

661 -.91 44 -2. 
49 -3. 
43 -2 
43 -2. 
41 -2. 
49 -2. 
50 -1. 

237082-41-4 
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11,000 _ _ _ _  4N. 24" E. N. 15' E. 
10,000 _ _ _ _  7N.  37'E. N. 17'E. 
9,000----- 13 N. 24" W. N. 43" W. 
8,000 _ - _ _ _  18N. 28' W.N. 35' W. 
7,000 _ - _ _ _  31N. 49" W. N. 67' W. 
6,000 _ - _ _ _  47N.41" W.N. 63" W. 
5,000 - - - - -  65N. 33' W.N. 52" W. 
4,000 _ _ _ _ _  97N. 75' W.S. 89' W. 
3,000 _ _ _ - -  145s. 76" W. S. 67" W. 
2,500 _ - - _ _  158s. 59' W. S. 52" W. 
2,000 _ - _ _ _  173 S. 36" W. S. 35' W. 

1,000 _ _ _ _ -  204s. 15" W. S. 23' W, 
750 _ _ _ _ _ _  2088. 11 W. 8. 20 W. 
500 _ _ _ _ _ _  221S.9'W. S. 16"W. 
250 _ _ _ _ - _  225s. 8" W. S. 11' W. 
Surface--- 22rlS. 16' W. S. 14' W. 

1,500----- 189,s. I 30' W. S. 30" W. 

TABLE 13.-Resulis of pilot-balloon ascents at Little America by season 
and year, combined data, 1920 and 19S4 

SUMMER: DECEMBER, JANUARY, FEBRUARY, COMBINED DATA, 1029 
AND 1934 

I t , ,  

14. 2 10. 1 71 9. 83 -2.58 
9.7 3.6 37 3.40-1.06 

13.4 5. 2 39 3. 80 3.49 
10. 1 4.2 42 3.47 2.43 
11. 1 4. 0 36 1. 58 3. 69 
9.8 3.2 33 1.46 2.87 
8.7 1.4 16 1.07 1.S5 
8.7 1. 8 21 -. 04 1. g4 
8. 0 1. 9 24 -. 73 1. y3 
7.8 2.2 28 -1. 36 1. y5 
7. 8 2. 7 35 -2. 19 1. 54 

8. 3 3.7 34 -3. 46 1. q4 
8.4 4.0 48 -3. 73 1. S5 
8.6 3.9 45-3.74 egg 
7.4 3. 6 48 -3. 57 - 7 l  
3. 1 1. 5 48 -1. 50 S7 

7. 7 3. 1 40 -2. 67 1.54 

TABLE 13.-Results of pilot-balloon ascents at Little America by seasofi 
and year, combined data, 1999 and 1OS4-Continued 

AUTUMN: MARCH, APRIL, MAY, COMBINED DATA, 19P AND 1934 - . .  

13,000 _ _ _ _  3 N. 66' W. N. 70" W. 17. 7 5. 6 32 
12,000 _ _ _ _  4N.  19" W. N. 7" W. 17. 5 6. 8 39 
11,000 _ _ _ _  6 N. 15" W. N. 24" W. 14.7 8. 1 55 
10,000 _ _ _ _  16N. 13' E. N. 22' W. 9.9 2. 1 21 
9,000 _ _ _ _ _  34N. 22"E. N.36'W.ll.O 0.9 8 
8,000 _ _ _ _ _  54 N. 7' W. N. 69' W. 12. 2 2.4 20 
7,000 _ _ _ _ _  72N. 59' W. N. 87" W. 11.8 3. 1 26 
6,000 _ _ _ _ _  89 N. 56' W. S. 83' W. 10.9 2. 3 21 
5,000 _ _ _ _ _  1169. 22'W. S.42'W. 10. 1 1.6 
4,000 _ _ _ _ _  138 S. 13" W. S. 20" W. 8. 6 1. 9 22 
3,000 _ _ _ _ _  1676. 10" W. S. 10' W. 7. 6 2. 3 30 
2,500 _ _ _ _ _  190s. 1" W. S. 2'W. 7.2 2.4 
2,000 _ _ _ _ _  215s. 3' E. S. 6' W. 7. 3 2. 8 38 
1,500 _ _ _ _ _  232s. 4" E. S. 8" W. 7.2 2 .8  
1,000 _ _ _ _ _  254s. 8"E. S. 8"W. 7.5 2.3 
750 _ _ _ _ _ _  259s. 9"E. S. 12'W. 7.5 2.2 
500 _ _ _ _ _ _  273s. 20" E. S. 1" E. 7.4 2.0 27 
250 _ _ _ _ _ _  276s. 24"E. S. 22"E. 6. 7 2.4 36 
Surface--- 280 S. 7" E. S. 23' E. 3. 9 2. 2 56 

-I I I-I-I-1-1- 

1. 
6. 
7. 
1. . . . 

-. 
16-1. 

-1. 
-2. 

33-2. 
-2. 

39-2. 
31-2. 
29-2. 

-2. 
-2. 
-1. 

I I-I-I-I-I- 

91 
73 
86 
15 
28 
17 
78 
26 

7 2.2 
5 3.3 
6 3.9 
5 5.7 
7 3.6 
0 2.3 
2 1. 5 
9 1.2 
9 1. 3 
5 1. 8 
9 2.4 
8 2.5 
6 1. 8 
7 2.1 
8 2.5 
5 3.0 
2 2.0 

.76 
* 53 

2. 22 
3. 14 
2.24 
1. 03 
. 64 
.38 

39 1. 
51 3. 
41 3. 
39 3. 
26 1. 
19 1. 
15 . 
15 -. 
19 -1. 
28 -1. 
35 -2. 
37 -2. 
27 -1. 
31 -1. 
37 -1. 
46 -1. 
48 -1. 

77 
80 
24 
18 
01 
18 
52 

60 -1.47 
28 -.30 
81 .72  
16 4. 68 
47 3.24 
20 1.07 
49 1.43 
95 .75  
31 -. 19 
69 -. 72 
14 -1. 00 
24 -1. 15 
61 -.87 
71 -1. 22 
53 -1.94 
80 -2.40 
34 -1.47 

~~ . 29 . 39 . 31 
.47  

-. 02 
-.90 
-. 64 

DATA. 1929 

90 5.27 

781 
. 85 

32 3.30 

371 .OS 

. , .  

WINTER: JUNE, JULY, AUGUST, COMBINED DATA, 1929 AND 1934 
I ,  I I l l 1  I 

8.000 _ _ _ _ _ I  31s. 66" W. IN. 3" E. I 8.71 4. 21 481 4. 171-0. 20 

Surfa&-_.. 229s. 5' E. IS. 18" E. I 3. 51 1. 41 401-1. 311 -. 43 I I  

7;OOO - - - _ -  20N. 8" E. Ri. 3' W. 10.8 3.9 36 3. 88 .22 
6,000 _ - - _ _  31N. 5'E. N. 24'W. 10. 3 3. 0 29 2.75 1. 20 

8. 2 1. 2 15 1. 25 .oo 
4,000 _ _ _ _ _  71 8. 72" E. S. 76' E. 7. 8 1. 0 13 -. 24 -. 92 
3,000 _ _ _ _ _  102s. 34'E. s. 23" E. 7.9 . 5 6 -.49 - .21  
2,500 _ - - _ -  129s. 38" E. S. 15"E. 8 .2  1.2 15-1. 16 c . 3 1  
2,000 _ - - _ _  147 S. 44" E. S. 33" E. 7. 8 1. 8 23 -1. 53 -. 97 
1,500----- 158 S. 40" E. S. 29" E. 8.0 1. 6 20 -1.39 -. 78 
1,000 - - - - -  175s. 49" E. S. 47" E. 7.8 1. 7 22 -1. 18 -1.26 
750 _ _ _ _ _ _  186s. 57"E. S. 57'E. 8. 0 2. 0 25-1.09-1.6s 
500 _ _ _ _ _ _  194s. 62'E. 8. 64'E. 8.4 2.9 3 I -1.29-2.59 

5,000 _ - _ _ _  48 N. 49" E. N, 

Surface---( 20815. 35" E. IS. 61" E. I 4. 41 2. 61 591-1. 231-2. 23 
I 1  I 1 1 1 1  I / 

THREE COLDEST MONTHS, JULY AUGUST, SEPTEMBER, COMBINED 
DATA, 1929 AND 1934 

LIGHT SEASON: OCTOBER, NOVEMBER, DECEMBER, JANUARY? 
FEBRUARY, MARCH-COMBINED DATA, 1020 AND 1934 

22N. 2' E. N. 18" W. 8. 
48N. 25" E. N. 12' E. 9. 
89 N. 4" W. N. GO" W. 13. 

123 N. 23" W. N. 73" W. 13. 
159N. 58" W, N. 84" W. 11. 
198s. 51" W. S. 68' W. 10. 
2308. 6" W. s. 21" W. 8. 

0 2.4 
9 2.2 
7 3.9 
2 3.1 
9 2.2 
5 1.5 
3 1. 4 

30 
22 
28 
23 
18 
14 
17 

2. 
2. 
1. 

- 
- 1. 

25 
12 
91 
89 
22 
55 
34 

. 7 1  -. 46 
3. 34 
2. 92 
2. 18 
1. 36 

+ 2 
31000 _ _ _ _ _  I 2781s. 9' E. IS. 1" W. I 7. 4I 1. 51 201-1. 521 * "5 I - - - - -  1 1 1 1 1 I 1 -.521 .92  2;500 _ _ _ _ _  3fOS.16'E. S.16'15. 7.0 1.8 26-1.70 -e4' 

2.000 _ _ _ _ _  lG88.7'W. S.9"W. 7.8 1.4 18-1.35 .22  2,000 _ _ _ _ _  34GS.21"E. S.14"E. 7 .0  2.3 33-2.18 - . 56  
1.500 _ _ _ _ _  I I  383s. 26" E. I S. 16" E. I l l 1 1  6.9 2.2 32-2. 13 +*!? 

2,500 _ _ _ _ _  160s. 49' W. S. 60" W. 7. 9 1. 0 13 
3,000 _ _ _ _ _  135s. 61" W. S. 74" W. 8. 4 1. 0 12 -. 27 . 97 

750 _ _ _ _ _  2118. 12'R. S. 2" E. 8. 0 2. 7 34-2. 74 -. 10 
500 _..___ 2218.16'E. S.7'E. 8 .4  3 . 0  36-2.96 -.37 

1,000 _ _ _ _ _  2068. 8'E. S. 3'W. 7.8 2.6 33-2.59 . 12 

250 _ _ _ _ _  228S.15'E. IS.14"E. 7.5 3.1 41-3.03 -.78 - I - - - -  I I ' I I I i I 1:OOO _ _ _ _ _  I 42615. 24' E. IS. 19' E. 1 6. 81 1. 61 241-1. 551 !?g 

I 
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Num- 
ber'' 

:& 
va- 

tions 

TABLE 13.-Resdts of pilct-balloon ascents at Lillle America by season 
and year, combined data, 19.99 and 1934-Continued 

DARK SEASON: APRIL MAY JUNE JULY AUQUST, SEPTEMBER, COM- 
hINEn'  DATA. 1929 AND 1934 

Re- Components of 
Moan sult- Sta- rosultant velocity 

Mcan Rcsultant f$ bility _____I 

from from (m. locity N-8. E-t\r. 
P.s.) (m. (m.p.s.) (m.p.s.) 

direction dircction 

P.S.) 

TABLE 13.-Resulls of pilot-balloon ascents al Little America by season 
and year, combined data, 1929 and 19S4-Continued 

YEAR, 1929-Coutinucd 

2,600 _ _ _ _ _  
2,000 _ _ _ _ _  
1,500 _ - _ _ _  
1,000 _ _ _ _ _  
750 _____. 

281s. 29' W. S. 38' W. 7. 5 1.4 19 -1. 11 . 87 
317S.3"E. S.3" W. 7.4 2.0 37-2.00 .10 
350s. 7" E. S. low.  7.4 2.2 30-2.24 .04 
385S.7'E. S. l o w .  7.4 2.0 27-2.03 .02  
394s. 13'E. S. 10"E. 7.4 2. 1 28-2. 10 -.37 

.IN. 37' W. 
N. 11' W. 
N. 57' E. 
N. 35" W. 
S. 85' W. s. 55' w. 
S. 13'E. 
S. 15'E. 
S. 19' E. s. 21' E. 
S. 18' E. 
S. 17' E. 
S. 20' E. s. 21' E. s. 35' E. 
S. 43' E. s. 43' E. 

14. 
9. 
8. 

10. 
11. 
9. 
8. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
4. 

0 
5 
9 
0 

810.2 69 8.20 6. 10 
4. 1 46 4.01 .79 
2. 5 29 1. 32-2. 07 
1.4 13 . 1. 16 . 83 
1.2 I1 -. 11 1.21 

17' E. 
2" E. 
24' W. 
29' W. 
39' W. 
43' W. 
45' W. 
63' W. 

68' W. 

N. 30' 
N. 
N. 35' 
N. 63' 
N. 60' 
N. 64' 
N. 76" 
W. 
S. 74' 

E. 

w, 
W. 
W. 
W. 

W. 

9. 0 3. 7 
8. 8 2. 8 

12.2 3.2 
14.4 5. 3 
13.9 5.1 
13. 3 4. 5 

w.11.4 2.9 
9, 0 1. 5 
7. 8 2. 2 

4 
3 
4 
6 
8 
2 
4 

2. i 28-2.03 -: 65 
2. 2 30-2. 14 -. 64 
2. 0 27 -1. 88 -. 67 
2.0 26 -1.85 -. 70 
2.2 28-1.83-1.28 
2.9 40-2.08-1.96 
1.9 43-1.43-1.32 

Rcsiiltant 
vclocity 
(m. p. s.) 

Compononts of rcsult- 
ant velocity 

(percent) 
Resultant di- 
rection from yzty 

p. s.) 

N.70' W. 
N. 7' W. 

N.18' W. 
N. 5' W. 

N.14'W. 
N.59'W. 
N.66'W. 
N. 70" W. 
S. 85' W. 
S. 28' W. s. 29' w. 

S. 
s. 9' R. s. 9' E. s. 10' E. s. 16' E:. 
8. 30' E. 
8. 40' E. 
S. 40' 14;. 

17. 7 
17. 5 
11. 6 
8. 9 

11. 0 
13.0 
12. 5 
11. 2 
9. 7 
8. 4 
7. 7 
7. 4 
7. 4 
7. 3 
7. 4 
7. 6 
7. 7 
7. 1 
4. 0 

1-1 I l-l-l-l-l- -I I I-I-I-1-1- 
41N. 19' E. IN. 15' E. 114. 2110. 21 721 9. 521-2. 58 

1 2 0 ~ .  is0 w. N. 520 w. 8.4 i. 1 13 .66 .83 
185s. 17' E. S. 58' W. 8. 5 . 5 6 -. 27 .42  
271 S. 12' W. S. 31' W. 8. 0 1.0 12 -. S6 . 51 
315s. 2' W. S. 19' W. 7.8 1. 4 18-1. 31 . 45 
358s. 9' E. S. 2' E. 7. 8 1.9 24 -1. 86 -. 07 
389s. 9' E. S. 1' E. 7.0 2. 2 28-2.24 -. 04 
428s. 15' E. S. 8.0 2. 3 29'-2.34 -. 19 
442s. 19'E. S. 10'E. 8. 1 2.4 30-2.38 -.42 
465 S. 24' E. S. 20' E. 8. 4 2. 7 32 -2. 54 -. 94 
483s. 26'E. S. 29' E. 7. 6 3.0 39-2. 67-1.47 
4873. 12' E. S. 35' E. 3. 8 1. 6 42 -1. 34 -. 93 

YEAR. 1934 

4N.  20' W. 
10N. 26' E. 
21 N. 74' E. 
46 N. 79' E. 
81 N. 77" E. 

$1 71 -. 331 . 47 
8 -.73 -. 16 

9 1. 7 22 -1. 60 -. 42 YEAR, 1929 

1 I l l 1  I 6 1 8  24-1 70 -.58 
31 2: 01 271-1: 831 -_ 71 3. 18!- .1. 80 41 

32 
26 
37 
37 

201N. 
44 N. G O I N .  

* 02 
1. 81 
4. 77 

2. 76 
2. 58 
2. 39 
2. 52 
1. 98 
.68 . 00 -. 59 

91". 
115 N. 
143 N. 
191 N. 
25118. 

4. 39 

17 
28 2. 14 

YEAR, COMBINED DATA, 1020 AND 1934 - 
I 

Mean di- 
roction- 
resultant 
diroction 

Altitiidc (m.) 
Number 

of observa 
lions 

Mean direc- 
tion from 

I--I l- 
N. 66' W. 
N. 19' W. 
IT. 8' w. 
N. So E. 
N. 12' E. 
N. 10' W. 
N. 23' W. 
N.  37" W. 
N. 55' W. 
6. 1' E. 

S. s. 9' E. 
8. 17" E. s. 18' E. s. 20' E. 
S. 25" E. s. 34" E. s. 36' It:. s. 22' 15. 

19' - 12' 
loo 
13' 
26' 
490 
43' 
33' 
40' - 29' - 29" - 9' 

-8' 
-9' - 10' - 9" - 4' 

5' 
18' 

3 
4 
9 

30 
66 

116 
172 
236 
31 8 
415 
649 
625 
7G4 
772 
864 
883 
924 
967 
969 

8. 6 32 1.90 5. 27 
6. 8 I X& 1 6. 78 1 .85 
5. 7 5. 41 1. 71 
3. 2 
2. 2 
3. 7 
3. 2 
2. 4 
1. 2 
1. 0 
1. 4 
1. 5 
2. 0 
2. 2 
2. 0 
2. 0 
2. 3 
2. 9 
1. 8 

3. 18 
2. 17 
1. 90 
1. 28 
.79 -. 10 -. 86 

-1.19 
-1. 51 
-2.01 
-2.19 
-1.95 
-1.97 
-1.97 
-2.19 
-1. 36 

' . 27 
. 5 6  ' 3. 19 

2. 89 
2. 22 
1. 16 
. 47  . 66 . 00 -. 31 -. 33 -. 36 -. 55 

-1. 13 
-1. 82 
-1. 15 

36 
20 
28 

' 26 
21 
12 
12 
18 
20 
27 

-30 
27 
27 
30 
41 
45 
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'anmy Febru- March April May Juno July August Septom- 
hIonth 1930, :$, 1928, 1928, 19~1, 1028, 19x1, 1928, bor1020, 1929, 

1935 1934 1934 1934 1934 1934 1934 lQ& 
----I__---____________ 

Mean altitude (m.) . . . . . . . . . . . . . . . . . . . .  3,644 4,660 3,845 3,261 3, 103 3,086 3, 178 3,571 4,914 
lllasiinum altitude reached (m.) - _ - _ _ _ _ _ _  10,710 10,890 9,450 9,810 9,630 6,750 9,090 8,730 13,950 
Number of ascents _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  110 38 32 104 77 79 83 67 77 

October Novem- Decom- 

1934 1934 1934 
1929, ber1929, borl929, Year 

I 

4,318 4,298 4,829 3,890 
10,170 13,410 11,250 13,95O 

85 118 113 983 
4 

NW. 

[30. 81 
20. 0 

[ 18. 71 
[16. 61 
[ 17. 41 
1s. 7 
16. 4 

Calm 

-___ 

0. 0 
. o  
. o  
. o  
. o  
. o  
. o  

16. 7 
13. 7 
14. 6 
9. 7 

0. 0 0. 0 16. 6 [33. 31 
. o  18.2 9. 1 13. G 
. o  8. 3 10. 4 16. 7 

8. 7 8. 7 13. 0 14. 1 

Season I Summer I  all I Winter I spring I Year 

Mean altitude (in.) _________________________________________-  7,078 4,882 3,982 6,223 5,343 
Number of ascents - -_- - - - -_- - - -_-_- -____-__--_- - - - - -_- -_- - - - - - -  I 50 1 59 1 107 1 98 1 314 

TABLE 15.-Percentage jrequency of the diserent wind directions at standard levels, by seasons and year, combined daia, 1929 and 1934 

/ 

SUMMER, COMBINED DATA 

Altitude (m.) 1 N. * 1 NE: 

I 

E. SE. 8. sw. W. 

23. 1 
18. 0 
14. 6 
11. 5 
10. 8 
9. 7 
7. 6 
6. 5 
7. 9 
5. 6 

11. 7 
12. 5 
11. 3 
13. 7 
11. 7 
8. 7 

15. 4 
12. 0 
13. 6 
15. 2 
12. 6 
12. 8 
14. 0 
17. 9 
18. 0 
1.7. 3 
13. 5 
10. 8 
12. 6 
15. 2 
18. 9 

[27.4] 

7. 7 
s. 0 
9. 4 

13. 7 
15. 8 
16. 51 
17. 21 
18. 61 
19. 31 
20. 91 
22. 51 
22. I ]  
24.21 
23. 51 
22. 41 
15. 0 

0. 0 
. o  

3. 1 
4. 3 
5. 5 
6. 9 

10. 4 
12. 8 
17. 4 
18. 4 
21. 6 
20. 3 
16. 1 
15. 2 
19. 5 
20. 4 

0. 0 
8. 0 
9. 4 

11. 6 
10. 9 
12. 0 
12. 0 
12. 0 
13. 5 
14. 0 
11. 5 
11. 9 
12. 8 
13. 1 
13. 2 
16. 3 

7. 7 
8. 0 

15. 6 
15. 1 
16. 3 
16. 0 
15. 2 
13. 0 
14. 4 
11. 8 
10. 5 
11. 7 
9. 9 
6. 9 
4. 6 
4. 8 

15. 4 
[26.0] 
15. G 
11. 6 
10. 5 
11. 5 
7. 2 
5. 9 
4. 5 
4. 0 
4. 5 
5. 3 
6. 9 
6. 4 
6. 6 
4. 4 

12. 8 
5. 1 
4. 8 
4. 0 

. o  

. o  

. o  

. o  

. o  

. 4  

. o  

. 4  

. 8  

5. 2 
ti. 0 
5. 7 
2. 6 
2. 4 

AUTUMN. COMBINED DATA 

0. 0 
10. 0 

. o  
3. 2 
2. 1 
9. 1 

11. 3 
11. 7 
16. 7 

[ 17. 71 
15. 4 
14. 2 
11. 8 
15. 2 
20. (i 

20. 0 
15. 0 
7. 5 
6. 4 

11. 5 
13. 3 
17. I 
18. 7 
14. 3 
13. 0 
12. 9 
11. 2 
10. 6 
9. 5 

19. 4 

0. 0 
5. 0 

12. 5 
17. 8 
12. 5 
11. 2 
8. 8 
7. 0 
7. 5 
7. 3 
8. 0 
7. 3 
7. 2 
5. 8 
2. 9 

0. 0 
5. 0 
7. 5 

11. 3 
10. 4 
4. 9 
8. 3 
7. 3 
4. 8 
9. 5 
4. 0 
6. 9 
5. 5 
2. 5 
. o  

0. 0 
. o  . o  
. o  
. o  . o  
. o  . o  
.7 . o  

1. 1 
. o  
. 6  
. o  

3. 4 

20. 0 
10. 0 
17. 5 
19. 4 
1G. 7 
16. 2 
12. 8 
12. 8 
15. 0 
15. 2 
14. 6 
15. 9 
16. 2 
12. ti 
5. 2 

10. 0 
15. 0 
15. 0 
12. 9 

[ 16. 81 
[ 18. 31 
14. 2 
15. 9 
13. G 
13. 3 
13. 9 
13. 7 
1G. 3 

[24. 11 
[30. 31 

10. 0 
5. 0 
2. 5 
8. 1 

16. 6 
16. 9 
20. 51 
19. 81 
19.01 
17. 81 
20. 31 
22.01 
24. 41 
23. 8 
15. 9 

WINTER, COMBINED DATA 

16. 6 
13. 6 
16. 7 
11. 9 
13. 0 
11. 1 
9. 6 
9. 3 
8. 0 
6. 1 
6. 3 
6. 1 
5. 3 
2. 4 

16. 7 
9. 1 

14. 6 
[ 18. 51 
[IG. G ]  
13. 7 

[ 16. 01 
11. 7 
13. 2 
12. 4 
12. 6 
11. 1 
7. 2 
5. 1 

0. 0 
. o  
. o  
. o  
. o  
. o  
. o  . o  
. o  . o  
. o  
. o  
. o  

7. 4 

0. 0 

[ 18. 8j 
15. 2 
11. 1 
13. 0 
12. 0 
9. 9 
6. 5 
4. 3 
4. 0 
4. 4 
3. 5 
1. 5 

[22. 81 

11. 7 
11. 5 
IO. 0 
9. 9 
8. 9 

10. 5 
13. 0 
12. 0 
12. 5 

11. 1 
[ 1G. 61 
[ 16. 01 
[ 17. 81 
[ 17. 81 
15. 8 
13. 8 

15. 6 
12. 0 
12. G 
11. 9 

14. 2 
15. 5 

15. 8 
[23. G I  
[ 24. 41 
122. 71 

16. 4 
18. 1 14. 9 
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TABLE 15.-Percentage frequency of the diflerent wind directions at standard levels, by seasons and year, combined data, 1920 and 1954-Con. 
THREE COLDEST MONTHS (JULY, AUQUST, SEPTEMBER), COMBINED DATA 

[28. 1 ] 
[16.2] 
[21.4] 
12. 5 

I I I I I 

9.3 
14.8 
11.1 
13. 2 

Total 
number o bsorva- of 

tions 

4. 3 
1. 9 
4.9 
6. 8 
9. 1 

11. 2 
15.3 
15.2 
16. 7 
19.61 
20.71 

10. 6 20. 1 20. 4)  
13.6 [20.3] 16.9 
15.4 [18.9] [l8.8] 
20.2 14.0 19.3 

NW. 

8. 8 14. 7 14. 6 
9. 3 20. 4 14. 9 

11.2 [22.2] 15.4 
12. 9 [19. I ]  15. 1 
13.4 I16.51 10.9 
14. 8 [18. 11 9. 8 

[17.4] 15.0 8.4 
[17.4] 13.4 8. 9 
18. 1 12. 5 7. 2 
15. I 11.6 9. 2 
14.3 11.5 7. 2 
13. S 11. 4 7. 7 
15.2 9. 9 8. 0 
16.2 10.1 4. 5 

[27.6] 7.0 1. 4 

Calm 

14. 1 
14. 0 
17. 4 
14. 7 
13. 6 
13.7 
13. 4 
12. 0 

9. 5 
13. 5 
14. 2 
14. 7 
17. 2 

[18.6]  
19. 2 
18. 9 

6. 8 
12. 5 
10. 6 
14. 2 

0. 0 
2. 1 
2. 2 
4. 8 _ _ .  

14. 2 
15. 6 

[16. I ]  

[:;:E] 
[20.5] 
[21.8] 
[22. 11 
[23. 21 
[22.9] 
121. 61 

4. 9 
7. 6 

10. 5 
13. 5 
15.7 
17. 1 
19.9 
18.3 
16.2 
14. 7 
17.9 

12. 5 0. 0 0. 0 
2. 9 11. 8 8. 9 
6. 3 10. 4 6. 3 
3. 0 11. 2 8. 2 

6.  5 8. 5 9. 1 
8. 4 11.2 12. 1 

13.2 11.9 12.6 
14.9 12.7 [18.3] 
15. 1 13. 0 

15. 5 17.7 t18.21 
15.2 16. 8 ',it861 
16.2 f22.01 15. 6 
18.0 [21. T i ]  14. 1 

[20.2] 18.8 14.9 
19.3 [21.6] 16.8 
13.4 21.3 t26.71 

6. 2 18. 8 0. 0 - 8  
17 14. 8 11. 8 . 0  
24 10. 4 16. 7 . o  
49 15. 4 18. 4 . 0  
77 14.3 [18.8] .O 

I15.01 14.2 . o  120 
185 [15.7] 8.9 . o  

12.2 10.0 . 5  271 
12. 1 9. 1 . o  315 

. 3  358 
10. 1 7. 7 . o  389 
10. 5 4. 3 . 5  428 
10. 1 5. 6 . o  442 
9. 5 5. 6 . 2  465 
7. 1 3. 8 . o  483 
4.5 1. 0 5. 1 487 

9.9 7.3 

W. 

0. 0 
7. 7 

11. 1 
12. 9 
10. 6 
6. 9 

11. 3 
19. 0 
19. 3 
24. 0 
23. 8 
19. 6 
19. 0 
19. 2 
24. 2 
36. 6 

7. 2 
19. 2 
13. 9 
19. 4 
16. 0 
18. 5 
18. 6 
15. 5 
17. 4 
14. 4 
14. 3 
14. 9 
13. 9 
12. 4 
10. 0 
7. 3 

21. 4 
15. 4 
19. 4 
17. 8 
17. 0 
14. 6 
12. 4 
14. 1 
13. 0 
10. 4 
9. 0 
5. 4 
5. 3 
6. 6 
5. 3 
1. 5 

0. 0 . o  . o  
. o  . o  
. o  
. o  
. 7  . o  
. o  
. o  
. o  . o  
. o  . o  

5. 7 

7 
13 
18 
31 
47 
65 
97 

145 
158 
173 
189 
204 
208 
221 
225 
227 

SPRI 

9. 3 
13. 2 
11. 1 
12. 4 
11. 9 
13. 9 
7. 9 
6. 6 
8. 0 
7. 0 
5. 6 
6. 9 
8. 0 
7. 0 
8. 8 
3. 9 

3, COMBINED DATA 
I 

0. 0 I 3. 1 I 15.5 I 25. 1 0. 0 
. o  
.0 . o  
. o  
. o  . o  
. G  . o  
. 5  
. 4  
. 8  . o  
. o  
. o  

3. 6 

16 
34 
54 
72 
89 

115 
138 
167 
190 
215 
232 
254 
259 
273 
276 
280 

22 
48 
89 

123 
159 
198 
230 
278 
310 
346 
3 88 
425 
441 
459 
474 
482 

LIGHT SEASON. COMBINED DATA 

18. 2 
16. 6 
13. 0 
11. 8 
11. 3 
11. 7 
8. 9 
6. 5 
7. 7 
8. 8 
9. 3 

10. 9 
10. 8 
12. 0 
11. 6 
7. 0 

20. 4 
[ 17.7 
[18. 5 
35. 0 
13. 5 
13. 5 

[ 16.1 
17. 0 
17. 1 
16. 1 
14. 3 
11. 7 
12. 2 
15. 1 
20. 4 

[26.6 

2. 2 
8. 3 
9. 6 

11. 0 

13. 6 
9. 4 

[ 18. 61 
[ 18. 31 
[ 18.91 
[ 16.71 
[ 15.91 
14. 1 
13. 9 
12. 4 
11. 4 
11. 6 
10. 7 
8. 3 
7. 0 
5. 6 

[ a% 51 
16. 6 
15. 2 
14. 2 
14. 4 
11. 9 
13. 1 
11. 3 
7. 7 
G. 2 
7. I 
6. 5 
6. 9 
6. 3 
3. 0 
1. 7 

0. 0 
. o  
. o  
. o  . o  . o  
. o  
. o  
. o  
. 3  
. 3  
.5 
. 2  . o  
. 2  

2. 3 

12. 9 
IS. 6 
13. 3 
13. 3 
13. 9 
13. 9 
10. 6 
11. 9 
11. 8 
12. 4 
12. 3 

'14. 9-1 19. 2 19. 4 

DARK SEABON. COMBINED DATA 

6. 3 
17. 7 

[31. 21 
[ 29.31 
[25.0] 

13. 0 
11. 4 
9. 2 
8. 5 
7. 9 
6. 9 
7. 6 
7. 1 
6. 9 
5. 4 
2. 7 

1%: 
25. 0 

2. 9 
12. 5 
8. 1 
8. 4 

12. 9 
14. 9 
10. 9 
12. 4 

12. 6 
15. 4 
15. 6 
13. 3 
11. 3 
11. 4 
11. 2 
11. 1 
10. 6 
10. 7 
11. 1 
1.0. 8 
8. 7 

12. 9 
13. 5 
12. 4 
12. 3 
13. 2 
17. 4 
20. 2 4. 9 



YEAR, COMBINED DATA, 1020 AND 1034 

15. 0 
16. 1 
12. 6 
12. 8 
12. 7 
12. 3 
10. 0 
8. 9 
9. 5 

10. 0 
9. 8 

10. 8 
10. 8 
11. 4 
10. 1 
5. 9 
5. 0 

21. 6 
13. 8 

[17. 01 
13. 0 
11. 8 
13. 2 

[15. 61 
14. 1 
14. 8 
14. 5 
13. 0 
12. 0 
12. 2 
14. 2 
18, !I 

[23. 51 
(32. 11 

8. 4 
11. 6 
9. 5 

12. 5 
11. 7 
14. 3 
le 8 

116. 51 
[le. 91 
[17. 81 
18. 0 
19. 2 

120. 71 
121. 41 
[20. 41 
14. 2 
8. 3 

0. 0 
2. 2 
3. 5 
4. 3 
6. 2 
7. 9 

10. 9 
13. 1 
14. 3 
16. 9 

[IS. 41 
[20. 21 
19. 0 
16. 8 
19. 7 
20. 0 
21. 8 

1. 6 
9. 3 

10. 4 
11. 1 
11. 6 
12. 8 
13. 0 
15. 8 
16. 4 
16. 2 
14. 4 
13. 8 
13. 0 
13. 6 
14. 6 
23. 1 
16. 7 

11. 6 
10. 7 

[17. 01 
117. 41 

[16. 01 
[15. 81 
13. 1 
12. 9 
11. 1 
10. 8 
10. 6 
10. 5 
8. 8 
7. 1 
5. 1 
8. 0 

117.41 

[26. 71 
15. 5 
15. 2 
15. 5 
15. 8 
12. 7 
11. 2 
10. 6 
8. 4 
6. 8 
7. 3 
5. 4 
0. 2 
6. 1 
3. 4 
1. 3 
1. 1 

0. 0 
. o  
. o  
. 0  
. o  . o  
.0 
. 2  . o  
. 3  

1. 3 
. 5  
. I  
. I  
. 1  

3. 7 
1 .4  - -  

30 
65 

172 
236 
318 
415 
549 

772 
854 
883 
924 
957 
969 

115 

625 
704 

, _ - - e  



- 
Altitude (m.) N. NE. E. 

10,000 _ _ _ _  7.3 6.4 7.5 
9,000 _ _ _ _ _  8.9 8.9 9.2 
8,000 _ _ _ _ _  11.5 12.3 17.7 
7,000 _ _ _ _ _  11.9 10.6 10.1 
6,000 _ _ _ _ _  10.5 9.7 9.5 
5,000 _ _ _ _ _  9.1 8.8 9.6 
4,000 _ _ _ _ _  7.1 7.1 7.9 - 

I I I 

. - - 
SE. S. SW. W. NW. Altitude (m.) N. NE. E. SE. S. SW. w. NX'. 

7.1 5 . 9 [ 1 4 . 2  11.9 8.1 3,000 _ - - _ _  6 .5  6.7 7.2 7.1 7.7 L8.41 7.7 6.9 
9.8 1 1 . 4 [ 1 1 . 7 ] 1 0 . 8  9.5 2,500 _ _ _ _ _  6.6 7.1 7.1 6 .8  6.9 7.1 6 .7  6.4 

12.9 10.7 15.3 [19.0] 15.0 2,000 _ _ _ _ _  5.9 6 .7  6 .8  6.9 7.4 [S.O] 7.1 6.0 
9.9 10.4 14.9 I17.81 14.4 1,500 _ _ _ _ _  6.4 6 . 7  6.3 6.6 7.5 [ 8 . 1 ]  7.0 6 .2  
9.0 9.7 1 3 . 6 [ 1 4 . 6 ] 1 2 . 1  1,000 _ _ _ _ _  7.4 [7.7] 7.5 6.7 6 .8  7.2 7.2 6.9 
9.4 9.5 1 2 . 1 [ 1 2 . 7 ] 1 0 . 3  500 _ _ _ _ _ _  6.3 6.9 7.3 6.9 6 . 8  [7.5] 7 .2  6 .3  
8.5 8.9 [9.9] 9.1 7.4 Surface--- 4.2 4.7 [ 5 . 0 ] 4 . 5  3.9 3.7 3 .3  3 .5  

-___________--___-I____ 

11. 5 1 11. 8 I 12. G 17.3 
5.9 

10.0 
7.9 
5.5 
7.5 
7.1 

8. 2 7. 8 

[24.4] 22. 2 16. 1 11. 8 2,500 _ _ _ _ _  8. 1 7. 7 
8 . 1 [ 1 4 . 6 ] 1 4 . 2  11.2 2,000 _ _ _ _ _  7.2 7.4 
7.9 11.8 [15 .0]  12.4 1,500 _ _ _ _ _  6.6  7.3 
8.8 1 0 . 6 [ 1 3 . 7 ] 1 0 . 7  1,000 _ _ _ _ _  7.9 7.8 
8.0 9.6 [9.8] 8.4 500 _ _ _ _ _ _  7.5 8 .0  
8.5 9.0 [9. 11 8.5 Surface--- [5. 51 [5.5] 
8.1 [8 .6 ]  8.4 8.0 

7. 9 8. 4 6. 7 :::I ::I 
8. 2 
8. 1 
8.5 
8. 4 

[ 9. 01 
3. 5 

z I I 

[S. 91 
[S. 41 
[8.7] 
[8. 91 
8. 9 
3. 3 

DARK SEASON, COMBINED DATA, 1929 AND 1934 

[Meters per second] 
I I I I II I I 

9. 7 
11. 3 
9. 9 
9. 2 
8. 6 
7. S 
7. G 

9. 7 12. 4 
15. 1 11. 2 
10. 2 10. 0 
9. 1 8. 8 
8. 6 8. 2 
7. 8 8. 1 
7. 4 7. 1 

I I I I I 1  I I 

YEAR, COMBINED DATA, 1929 AND 1934 

[Metcrs per second] 

14. 9 
15.2 
14. 1 
12.9 

r9.51 
is. 41 - I 

12. 3 10. 2 2,500 _ _ _ _ _  7. 5 7. 5 
[18.3] 14. 1 2,0130 _ _ _ _ _  8.7 7. 1 
[17. 11 13.8 1,500 _ _ _ _ _  6.5 7.0 
[14.3] 11.4 1,000 _ _ _ _ _  7.7 7.6 

1 1 . 2 [ 1 1 . 6 ]  9.5 500 _ _ _ _ _ _  6 .9  7.5 
9. 1 7.9 Surface--- 4.8 [ L O ]  
8. 0 7. 4 

1::; 1 
10. 3 

7. 1 
7. 1 
6. 8 
6.8 
7.8 

[ 5 . 0 ] 4 . 4  

9.4 I 

7. 0 7. 5 [ 8 .  11 7. 3 6. 9 
7. 2 7. 8 [S. 31 7. 4 6. 8 
7. 0 S. 0 [ 8. 41 7. I 6. 4 
6 .8  7.7 [8.2] 7 .7  7.2 
7.7 8.0 [8.3] 7.6 6.9 

3.7 3.5 3.1 3.5 
8. 5 
7.8 1 
7. 6 

nltitudc (m.) 

Mean 
turning 

Num- $"i Mean berofl Mean 
sorva- turning s,"p,h. turning 
tions tions 

[ 17. 01 
9. 7 
9. 9 
9. 6 
!?. 1 
8. 7 
7. 9 

- ~ -  

Of 

tions 

7. 0 
7. 5 
7. 3 
7. 1 
8. 4 

Me?n 
turning 

5. 1 

ber of 

sos.";,. 
tions 

7. 1 

Mem 
turning 

7. 5 
7. 4 
7. 3 

tions 

4 
14 

8. 5 
4. 2 

-- 
-25.6 
-16. 8 

' I  I 1 

tions 

8 
19 
27 
36 
56 
82 
96 

115 
137 
157 
178 
189 
196 
203 
208 
211 
214 
216 

tions 1 tions __--__-- 
0 

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ -  
-17.4 5 _ _ _ _ _ _ _  _ _ _ _  
-21.6 7 - .__-__ _ _ _ _  
-15.9 9 - _ _ _ _ - _  _ _ _ _  
-12. I 11 _ _ - _ _ _ _ _ _ _ _  
-13.9 15 -64.9 3 
-13.3 18 -55.2 3 
-14.4 19 -53.2 3 
-9.3 24 -51.9 3 
-9.3 27 -50.2 5 

-15.7 29 -52.8 5 
-18.8 35 -49.0 6 
-19.3 36 -49.0 6 
-17. 5 36 -48.0 7 
-13.8 37 -44.3 8 
-15.2 39 -41.3 9 
-17.0 39 -37.0 9 
-14.1 41 -35.3 9 
-15.2 42 -27.4 12 

7. 9 
7. 7 
7. 2 
8. 0 
8. 0 
2. 9 

-15. I 
-14. 7 
-15. G 

0 

c r  
1. 3 
7. 5 
6. 6 
7. 6 
7. 5 
3. 3 

- 

43 -27. 2 12 
43 -32. 9 12 
44 -30.4 12 

12 44 0 

9 

6 
13 
22 
35 
54 
70 
75 
82 
96 

122 

-- 
-0.1 

-28. 1 
-27.3 
-27.3 
-27. 6 
-24. 5 
-19. 6 
-17. 6 
-22.4 
-22.5 

TABLE l7.-Menn turning of the wind jrom the sz~rjuce u p  to given lives with the  di8erent  szirjuce wind dlrcctions, ycur,  conibincd data, 19Z9 
and 193.L 

4 
5 

12 
21 
27 
38 
42 
49 
55 
64 
79 
8.1, 
88 
93 
96 

101 
102 
166 
107 
111 
115 
120 
120 

Direction at surface from- 

North t Northcast I East I Southeast 1 South 1 Southwest I West / Northwost 

0 

-43. 5 
-51.5 
-448.7 
-4s.5 
-48. 6 
-48. 8 
-44.9 
-44.4 
-42.9 
-39.1 
-45.0 
-41.8 
-40.9 
-39.0 
-36.4 
-35.1 
-32.8 
-30. 9 
-32.5 
-34.4 
-33. 1 
-25.9 

0 

58 
88 
90 

100 
116 
128 

---I-- 

-9.4 
-12.4 
-10.6 
-9.7 
-8.7 

-11.8 

Num- I 

142 
156 
164 

-23.5 
-23.8 
-23. 2 

142 
149 
152 

-14.4 
-17. 1 
-16.0 

170 
178 
193 
204 
217 

-21.8 
-19. I 
-15, 4 
-13.3 
-12. 6 

-1- 

230 
239 
254 
257 
257 

Num- I 

-iO.o 
-7.4 
-7.8 
-4. 7 

0 

-I- 
Nom. 1 

26 -14. 9 
42 I -5.1 

157 (-14.9 

188 1-16. 4 

185 188 1-17.3 -17.4 
192 1-18.4 
196 -17. 9 
196 1 0 

NOTE.-Olockwise turning is positive; countereloekwiso turning is nogstivo. 
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Number 
of ob- 
SCTVR- 
tions 

4 
7 

23 
57 
96 

145 
210 
297 
331 
379 
448 

TABLE 18.-Mean turning of the wind from the surface up to given levels, regardless of the direction of the surface wind, combined datu, 1929 
and 1934. 

Altitiide (m). Mean Numbci 
turning of ob- 

from serva- 
surface tious 

0 

2,070 ___- - -__ - -  -24.0 331 
1,890 _ _ _ _ _ _ _ _ _ _  -24.4 347 
1,710 _ _ _ _ _ _ _ _ _ _  -23. 5 365 
1,530 _ _ _ _ _ _ _ _ - _  -21. 6 374 
1,360 _ _ _ _ _ _ _ _ - -  -21.2 393 
1,170 -_ - -_ - -__ -  -20. 3 408 
990 _ _ _ _ - _ _ _ _ _ _  -19.4 425 
801 _ _ _ _ _ _ _ _ _ _ _  -19.6 443 
612 _ _ _ _ _ _ _ _ - - _  -20.0 454 
414 _ _ _ _ _ _ _ _ _ _ _  -19.4 470 
216 _ _ _ _ _ - _ _ _ - _  -13.6 483 

483 

/ 

Year 

-- 

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

17 
43 
74 

110 
143 
187 
199 
219 
25 1 
278 
310 

I Lightswon I Darkseason 1 Year 11 , 1 Light season 

- 
- 

Dark season 

-- 
0 

. - - - - - - - 

. - - - - - - - 
-35.4 
-36. 1 
-35.7 
-28.8 
-27. 5 
-26.7 
-25.7 
-25. 2 
-26.0 
-26. 2 
-30. 0 

_- 
iumbei 

scrva- 
tions 

of ob- 

- 

326 
338 
348 
365 
383 
391 
404 
419 
437 
455 
462 
462 

- 

- 
- 

/ 

vurnber 
of ob- 
serve- 
tions 
4 

657 
685 
713 
739 
776 
799 
829 
862 
891 
925 
945 
945 

/ 

-- 

6 
14 
22 
35 
67 

110 
132 
160 
197 
253 
299 

I- 
M e p  Number Mean %?-erl t y n g  1 ofob- 1 turning 

serva- serva- from 
tions surface tions surface 

Altitude (m). 

surfaca 

Mean 
turning 

from 
surface 

0 

-29.9 
-29. 5 
-29. 3 
-2s. 1 
-27.0 
-26.4 
-25. 7 
-25. 1 
-24.3 
-22.9 
-17. 2 

0 

Mean 
turning 

from 
surfwe 

-26. 9 
-26.9 
-26.3 
-24. 8 
-24.0 
-23.3 
-22.5 
-22. 3 
-22.1 
-21.1 
-15. 3 

0 

0 

-19. 8 
-19.3 
-20.2 
-26.8 
-25. 8 
-23.7 
-24. 1 
-25.3 
-23.9 
-23.4 
-24. 1 
-24. 7 
-26. 0 I/ 

NoTm-Clockwise turning is positive; counterclockwise turning is negative. 

TABLE 19.-Mean velocity and mean turning of the wind in the lowest layer with the diflerent surface wind directions computed from selected 
dot-balloon ascents. combined data. 1919 and 193.4 * 

Surface wind from west I Surlsce wind from south Surface wind from southwest 

Altitude (m.) 
Velocity Turning 

Number of 

tions 
observa- Velocity Turning 1 M.n.8 .  

1 Velocity 1 Turning 
tions ------.-_- 

observa- I- tions ---- I- 
M. p. 8. 

3. 14 
6. 26 
7. 39 
7. 56 
7. 25 
7. 44 
7. 45 
7. 43 

0 

0. 0 
-37.0 
-48.1 
-50.5 
-47. 2 
-47.2 
-47.2 
-50. 2 
-52.2 
-51. 3 
-51. 1 

29 
29 
29 
29 
29 
29 
as 
28 
26 
25 
25 

M. p .  8. 
3. 26 
7. 72 

10.48 
11.57 
12.03 
11. 72 
11.18 
11. 07 
11.12 
11.27 
11. 61 

0 

0. 0 
-30.4 
-32.2 
-34.6 
-34.4 
-33.0 
-31.4 
-27.4 
-26.9 
-27.0 
-28.1 

99 
99 
99 
98 
95 
94 
93 
91 
87 

_ _  
113 3 92 0. 0 
113 1 8 17 1 -33.4 
112 9.91 -43.0 
111 10.18 -42.3 

-42. 3 
-42. 6 
-43.0 
-44. 3 106 8. 98 

7. 18 
6. 94 
6. 90 

I 

ind from northwest 
I I /- 

Surface wind from northeast - I I 

Surfaca wind from north 

observe- I Velocity 1 Turning 
Number of 

tions 
Velocity Turning 

Tumberof 
observa- i Velocity 1 Turning 

tions 
/ 

It[. P. 8. 
4. 76 
7. 98 
9. 13 
9. 78 
9. 84 

10. 51 
9. 94 

10.22 
10.35 
10.27 
10.06 

0 

0. 0 
-7. 1 

-12.8 
-17. 4 
-23. 1 
-26.8 
-22. 9 
-36.9 
-38. 7 
-38.3 
-40. 8 

34 
34 
34 
32 
30 
29 
26 
25 
22 
21 
20 

M. p .  8.  
4. 44 
7. 39 
7. 90 

7. 82 
7. 84 
7. 69 
7. 70 
7. 84 
8. 15 

a 01 

a 42 

0 

0. 0 
-36.9 
-44 5 
-51. 3 
-53.8 
-50.0 
-50.8 
-48.9 
-46.8 
-49.3 
-51.0 

M. p. 8 .  
2. 94 
6. 54 
8. 86 

10.04 
11.08 
11.24 
9. 71 
9. 84 
9. 44 
8. 63 
9. 07 
-- 

0 

0. 0 
-32.9 
-40. 4 
-37. 7 
-38. 6 
-47.9 
-48. 1 
-41.2 
-47.5 
-56. 6 
-48.3 

18 
18 
18 
18 
17 
15 
14 
12 
11 
10 
9 

I 1 /- 

Surface wind from o s  1 ,.I___,.__ .* 1 I 
Surface wind from east thenst Surface wind from s 

Turning 

0. Q 
-27. 3 
-38.5 
-41. 1 
-40. 6 
-42. 7 
-44.3 
-43. 9 
-37. 8 
-41. 8 
-45.0 

Velocity 

hf. p .  8. 
0. 0 

3. 57 
5. 47 
5. 50 
4. 83 
3. 87 
3. 67 
4. 03 
4. 30 
4. 43 
4. 67 

-__I- 

Xurnber of 
observa- 

tions 

42 
42 
42 
40 
38 
38 
38 
38 
36 
35 
31 

Tumber of 
obscrva- 

tlons 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

1 o b s e r y  I Velocity I Turning 
ticns 

Vclocity 

M. p. 8 .  
4. 12 
8. 47 
8. 83 
8. 38 
7. 99 
7. GO 
7. 40 
7. 34 
7. 76 
7. 89 
7. 80 

A[. p. 8 .  0 

6. 00 0. 0 
8. 56 -29.3 
8. 96 -51. 1 
8. 76 -53. 5 
8.98 -55.2 
9. 24 -56. 9 
I). 39 -55.5 
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TABLE 20.-Mean velocity and mean turning of the wind in the lowest layer regardless o j  the surjace 'wind direction, selected ascents cornbilled 

data, 1989 and 19.94 

I Light season, combined data I Dark season, WmbinQd data I Year, combined data 

Turning 

0 

0. 0 

-39.7 
-41. 5 
-41. 7 
-41. 7 
-41. 5 
--'41. 3 
-40. 7 
-41.5 
-43. 8 

-28.4 

Numbor of 
obsorve- 

tions -- 
225 

224 
215 
205 
202 
195 
191 
182 
171 
162 

225 

-- 
d.i. p .  a. 

4. 03 
8.00 

10.09 
9. 37 
9. 48 
9. 33 
9.02 
9.02 
9.05 
8. 99 
9.01 

--- 
0 M. 8 . 8 .  
0. 0 428 4. 13 

-34. 6 428 7.53 
-46.5 427 8.84 
-48. 4 417 8. 78 
-48. 5 402 8. 83 
-48. 8 392 8. 75 
-48. G 379 8. 5G 
-50.9 370 8. 52 

352 8.59 
336 8.46 

-48.6 318 8.46 

-50.3 
-48. 9 

Volocity 

dL p .  8.  
5. 92 
9. 21 

10.53 
10. 07 
10.33 
10.19 
9. 90 
9. 71 
9. 78 
9. 86 
9. 46 

Turning 

0 

0. 0 
-23.3 
-34. 6 
-37. 0 
-38.4 
-39.5 
-39. 4 
-40. 2 
-40.3 
-37.4 
-39.2 

Resultant 
dircction 
from- 

Mean 
vclocit 
(m.p.s$ 

S. 30' E. 
S. 36' E. 
S. 30'E. 

6. 5 
6. 6 
5. 8 

------ I Altitude (m.) 

tions 
c-c- 

Volocity 1 Turning 1 Number o!y;ga- of 1 Velocity 
Turning Velocity 

M. p. 8. 
4. 23 
7. 02 
7. 93 
8. 15 
8. 14 
8. 14 
8. 06 
8. 04 
8. 10 
7. 92 
7. 88 

0 

0. 0 
-31. 7 
-43.3 
-45.0 
-45.1 
-$5.3 
-45.2 
-46.3 
-45.7 
-45.3 
-46.2 

203 
203 
203 
202 
197 
190 
184. 
179 
170 
165 
156 

I 

NoTE.-clockwise turning is positive; counter clockwise turning is negative. 

TABLE 2l.-Mean velocity and mean turning of the wind in the lowest layer with low and high surjace wind velocities, selected ascents combined 
data, i989 and 1934 

c 

VelOCith?S<3.6 m. p. s. VelocitiesS3.G m. p. s. ----_ Altitude fm.) I 7 - 1  . .  
Number of I obsorvations I Velocity I Turning I obscrwtions 

Number of 

M. p .  a. 
2. 22 
5. 74 
7. 02 
7. 42 
7. 33 
7. 32 
7. 23 
7. 39 
7. 46 
7. 18 
7. 54 

0 

0. 0 
-40. 5 
-52. 6 
-53. 4 
-51. 8 
-51. 2 
-50.8 
-52.3 
-50. 8 
-52. 5 
-52.6 

221 
22 1 
22 1 
213 
200 
196 
188 
183 
172 
161 
152 

NoTn.-clockwise turning is positive; counter clockwise turning is negative. 

TABLE 22.-Direction and velocity at upper levels with the different 
wind directions at the surjace-year,  combined data,  1969 and 
1934 195.$--Continued 

22.-Direction and velocitv at upper  levels with the digerelit 
wind directions at the surface--.1jear, combined data, 1929 and 

SURFACE DIRECTION FROM SOUTH SURFACE DIRECTION FROM SOUTHEAST - 
Moan 

Fcloctty 
(mas.)  
- 

8. 5 
9. 0 

15. 4 
14. 4 
12. 8 
10. 3 
8. 5 
7. 2 
6. 8 
7. 0 
7. 0 
6. 7 
7. 0 
7. 8 
7. 7 
4. 0 
- 

- 
Result- 
ant vc- 
(m.p.s.) 
locity 

I 
Num- 

Altitude, ber of 
(m.) 1 obser- 

vations 

Result 
sot V@ 
locity 
m.p.s. 

6. 8 
5. 9 
4. 9 
4. 3 
1. 8 
0. 1 
1. 4 
2. 0 
2. 6 
3. 4 
4. 1 
4. 1 
4. 1 
4. 5 
5. 4 
3. 3 

- 

- 

I I 

MQ8n direc- 
tion from- 

N. 15' W. 
N. 17' W. 
N. 35' W. 

N. 3 4 O  W. 
5. 31' E. 
S. 46' E. 
8. 27' E. 
S. 31' E. 
S. 32' E. 
S. 31' E. 
S. 25' E. 
S. 28' E. s. 33' E. 
S. 26' E. 
S. 

N. 31' W; 

Itability 
porwnt) -- I I- 1-1 I 

5. 4 
6. 2 
2. 2 
1. 8 
1. 3 
0. 5 
1. 5 
3. 4 
3. 4 
4. 1 
4. 6 
4. 4 
4. 8 
6. 0 
6. 7 
4. 0 
- 

64 
68 
15 
12 
10 

5 
18 
47 
50 
59 
65 
65 
69 
77 
87 
100 
- 

78 
60 
37 
34 
17 
1 
18 
20 
39 
51 
63 
62 
63 
68 
92 

100 

N. 59' 
N .  8' 
N. 11' 
N. 12' 
N. 29' 
N. 79' s. 82' s. 59' 
S. 58' 
S. 67' e. G l '  s. 5.5' 
8. 55' s. 59" s. 57' s. 4.5' 

4 
5 

15 
20 
28 
41 
52 
64 
78 
87 
96 

106 
107 
110 
114 
118 S. 1 3 . 3  

I I - I 
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8.4 
1.4 
2 .4  
8. 2 
5.9 
6. 1 
7. 5 
7.4 
8. 7 
8. 0 
8.3 
8. 2 
7.5 
6. 4 
3.2 

TABLE 22.-Direction and velocity at upper levels with the different wind 
directions at the surface-par, wmbinrd data, 1989 and 19S4--Con. 

SURFACE DIRECTION FROM WEST 

72 
11 
18 
65 
54 
60 
69 
72 
79 
78 
77 
75 
74 
82 

100 

TABLE 22.-Direction and vclocity at upper levels with the diflerent wind 
dircctions at the surface-year, combined data, 1929 and l9%4--Con. 

SURFACE DIRECTION FROM EAST 

N.30'W. 
N. 8'W. 
N. 41" W. 
N.37'W. 
N.36"W. 
N. 5'W. 
N.19'E. 
N.40'E. 
N.56'E. 
N.73"E. 
N.69'E. 
N.66'E. 
N.63"E. 
N.70'E. 
E. 
E. 

- 
Eesult- 
mt vc- 
locity 
rn.p.s.) 

1. 4 
2. 9 
1. 0 
I. 9 
2. 8 
2. 2 
2. 1 
2. 5 
3. 1 
3. 1 
3. 1 
2. 4 
3. 5 
4. 2 
5. 9 
5. 4 

__ 

9. 7 
10.0 
13. 1 
12. 9 
11. 8 
9. 7 
8. 3 
7. 3 
6. 8 
6. 7 
6. 7 
6. 6 
6. 7 
7.0 
7. 5 
5. 4 

__ 

Mean 
elocity 
rn.p.a.) 

5,000 _ _ _ _ _ _ _ _  
4,000 _ _ _ _ _ _ _ _  
3,000 _ _ _ _ _ _ _ _  

Resultant 
dircction 
from- 

__- 
s. 53' E. 
5.42' W. 
W. 

16 
20 
27 

, 

, 

S.  89' E. 8. 8 
E. 8. 6 
N.46'E. 8. 5 
N. 11'E. 7. 9 
N. 8. 0 
N. 2'W. 7.2 
N. 2"W. 7. 1 
N. low. 7.3 
N.12'E. 7. 1 
N.27"E. 6. 9 
N.45" E. 4. 5 

20 
29 
44 

nrl 2i TV. 
N.44"W. 
N.89"W. 

8,000--- - - - _ - 
7,000-- - - - - - - 
6,000 _ _ _ _ _ _ _ _  
5,000 _ _ _ _ _ _ _ _  
4,000 _ _ _ _ _ _ _ _  
3,000 _ _ _ _ _ _ _ _  
2,500 _ _ _ - _ _ - -  
2,000 _ _ _ _ _ _ _ _  
1,500 _ _ _ _ _ _ _ _  
1,000 _ _ _ _ _ _ _ _  
750 _ _ _ _ _ _ _ _ _  
500 _ _ _ _ _ _ _ _ _  
250 _ _ _ _ _ _ _ _ _  
Surface _ _ _ _ _ _  

64 S. 81'W. 
84 s. 47'W. 

121 S.35'W. 
156 S.36"W. 
178 S.34" w. 
106 8.26'W. 
210 S.25"W. 
217 S.22"W. 
218 8.21"w. 
225 S.21'W. 
237 S.23'W. 
234 S.45"W. 

- > -  - -~~ 
2,000 _ _ _ _  _ _ _ _  
1,500 - - - - - - - -  
1.000 _ _ _ _ _ _ _ _  

32 
33 
42 

6 
6 

12 
18 
21 
26 
28 
29 
29 

S. 88' W. N. 87" W. 
S. 78"W. s. 80"w. 
N.44'W. N.40" W. 
N.2G0W. N.33'T.V. 
N. 19'W. N.24"W. 
N.22"W. N.22"W. 
N. 15'W. N. 14"W. 
N. 9" W. N. 10'W. 
N. N. 1.8 

6.7 
7.5 
4. 8 
2 .0  
1.2 
1.2 
1.9 
2 .4  
3 .5  
4.2 
4.0 
3.7 
2.9 

12 
47 
42 
34 
21 
l5 
18 
32 
44 
59 
ti3 
60 
56 
ti1 

7 
8 

10 
12 
14 
20 
26 
26 
20 
34 
35 
36 
36 
36 
36 

N.73'E. 
N.45'W. 
N.39O W. 
N.68' W. 
N.32'W. 
E. 
S. 4' W. 
S. 7" W. 
8.21' w. 
S.32"W. 
S.30'W. 
S.25"W. 
S.25"W. 
S.25"W. 
C a l m - - - .  

3 
3 
5 
5 
6 
8 
9 

12 
12 
12 
12 

S.87'W. 8.68'W. 
S.82" W. 8.84"W. 
S. 89' W. S. 86" W. 
S.89'W. S.36" W. 
S. 86"W. S. 82'W. 
8.87' W. N.88"W. 
S.80'W. W. 
N.78O W. N.75'RT. 
N.81'W. N.81"W. 
N.82" W. N.77"W. 
N.45"W. N.45"W. 

17. 7 
8. 0 
9. 0 
9. 6 
9. 0 
9. 0 
9. 9 

10. 5 
9. 6 
7. 2 
3. 0 

17. 7 
7. 9 
8. 1 
6. 9 
8. 6 
8. 2 
9. 3 
9. 5 
8. 5 
6. 5 
3. 0 

ltability 
?erccnt,) 

14 
29 
15 
14 
24 
22 
25 
35 
45 
46 
46 
36 
53 
60 
79 

100 
- 

Mean direc- 
tion from- 

___- 

8.24" W. 
S.66" W. 
N. 85" W. 
8.88' W. 
N. 77' W. 
S.85" W. s. 79' w. 
S.78' W. 
S. 66' W. 
S. 60" W. 
5.65' W. 
S.59" w. s. 54" w. 
S. 66" W. 
W. 

__I_-- I- --- 
11. 8 
13. 0 
13. 0 
12. 5 
10. 9 
10. 2 
11. 0 
10. 4 
10. 9 
10. 3 
10. 8 
11. 0 
10. 2 
7. 8 
3. 2 

N. 21" E. 
N. 22' E. 
N .  55' E. 
N. 33" E. 
N. 1"E. 
N. 10' E. 
N. 12' E. 
N. 53" R. 
N. 60' E. 
N. 73" E. 
N. 69" E. 
N. 68' E. 
N. 67" E. 
N. 71' E. 
N. 87" E. 
E. 

7 
13 
25 
39 
5 5 
72 
88 

119 
138 
161 
180 
215 
227 
242 
256 
256 

s: a30 w. 
N.74" W. 
S.80" W. 
S. 78" mr. s. 77' w. 
S. 65" W. 
S. 62" W. 
S. 63' W. 
S. 56" W. 
8.63' W. 
5.64" W. 
W. 

SURFACE DIRECTION FROM NORTHEAST SURFACE DIRECTION FROM SOUTHWEST 
/ 

66 
53 
12 
27 
23 
24 
33 
39 
56 
54 
65 
68 
12 
71 
73 
79 

100 
4 

N. 36" W. 
N. 27" W. 
N. 50' W. 
N. 82" w. 
S. 71" W. s. 62" w. s. 53" w. 
S. 46' W. s. 30' w. s. 34" w. 
S. 26' W. 
S. 25" W. s. 22" w. s. 21" w. s. 20" w. s. 22" w. s. 45' w. 

11. 8 
9. 1 

11.. 9 
11. 6 
10. 2 
9. 8 
9. 5 
8. 8 
8. 2 
8. 2 
7. 9 
8. 1 
8. 5 
8. 8 
9. 0 
7. 9 
7. 1 

7. 8 
4. 8 
1. 4 
3. 1 
2. 4 
2. 3 
3. 2 
3. 4 
4. 6 
4. 5 
5. 1 
5. 5 
6. 1 
6. 3 
6. 6 
6. 2 
7. 1 
- 

E. 84 
38 
15 

4 N.36'W. 
I) N.16"W. N. 86" E. 

N. 2" TV. 
N. 2"W. 

3. 3 
1. 3 
4. 2 
4. 2 
3. 8 
4. 4 
5. 1 
5. 4 
5. 3 
4. 5 

N. 3"E. 
N. 5'E. 
N. 4"E. 
N. 10' E. 
N. 12" E. 
N. 25" E. 
N. 45' E. 

63 
69 
76 
77 

100 

SURFACE DIRECTION FROM NORTH 

I I I I I 
49 
39 
75 
79 
86 
86 
94 
72 

100 
- 

4. 7 
3. 5 
6. 8 
6. 6 
7. 9 
7. 6 
8. 2 
5. 9 
5. 2 

9. 5 
9. 0 
9. 1 
8. 4 
9. 1 
8. 8 
8. 7 
8. 2 
5. 2 

I 

SURFACE DIRECTION CALM 
- 
15. 0 
14. 4 
17. 9 
14. 3 
9. 9 
7. 9 
6. 5 
5. 9 
5. 4 
5. 9 
6. 6 
6. 7 
6. 6 
4. 8 
----. 
- 

N. 50" E. 
N .  82O W. 
N. 69' W. 
N. 79" W. 
N. 64' W. 
8. 43" E. 
8. 46" w. 
S. 6" W. s. 5' w. 
8.33" w. 
s. 37" w. 
S. 25' W. 
S. 25' W. 
S. 24" W. 
Calm..--.. 

I I I I I 

SURFACE DIRECTION PROM NORTHWEST 

I I I I I I 

72 
96 
.91 
94 
90 
89 
90 

100 
NOTE.-ThC computation has not bcen carried out for lcvcls with less than a obser- 

vations. 
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FIQURB 97.-Vertical distribution of wind direction arid velocity summer, coinbiiicd data; 1920 and 1934. 



FIQURE 98.-Vertical distribution of wind direction and velocity, autumn; combined data, 1929 and 1934. 
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FIQURB 99.-Vertical distributionwoof wind direction and velocity, winter; combinod data, 1929 and 1934. 
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FIGURE 100.-Vertical distribution of wind direction and velocity, 3 coldest months (July, August, Septenlber) ; conlbined data, 
1929 and 1934. 
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PIQURE lOl.-Vcrtical distribution of wind direction and vclooity, spring; coinbilled data, 1929 and 1934. 
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l'(xUum 103.--Vcrtical distribution of wincl direction and velocity, dark season; combined data, 1929 and 1934. 
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FIQURE 104.-Vertical distribution of wind direction and velocity, year, 1929. 
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FIQURE 105.-Vertical distribution of wind direction and velocity, year, 1934. 
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FIQIJRD 106.-VerticaI distribution of wind direction and velocity, year; combined data, 1929 and 1934. 
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F I Q U R ~  107.-North-south componente of the resultant wind 
velocity at standard levels, summer; combined data, 1929 and 
1934. 

I 
9 

FIQURE lOS.-North-south components of the resultant Wind 
velocity at standard levels, autumn; combined data, 1929 and 
1934. 
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FIQIJREI 109.-North-south components of the resultant wind 
velocity at standard levels, winter; combined data, 1929 and 
1934. 

-20 
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FIQURB 111.-North-south components of the resultant wind 
velocity at standard levels; combined data, 1929 and 1934. 

P [ Q U R ~  llO.-North-south components of the resultant wind 
velocity at standard levels, 3 coldest months (July, August, 
September); combined data, 1929 and 1934. 
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KH. M.P.S. 

FIQURE llZ.-North-south components of the resultant wind 
velocitv at standard levels. light season: combined data, 1929 

b 

PIQURH 113.--North-south components of tho resultant Wind 
velocity at standard levels, dark season; combined data, lg2’ 
and 1934. 

, -  
and 1924. 
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~ X J R H  114.-Nort&south comnponcnts of the resultant wind 
velocity at standard levels, year; combined data, 1929 and 
1934. 
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FIQWRE 116.-Smoothed values of the mean velocity with the 
different directions at selected levels; combined data, 1929 and 
1934. 

p l Q u ~ n  115.-Percentage frequency of the different directions at 
the surface from hourly observations and from pilot-baloon 
ascents, combined data, 1929 and 1934. 
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FIQTJRE 117.-Average annual turning of the wind with altitude; combined data, 1929 and 1934. 



FIQTJRB 118.-Average turning of the wind with altitude regardless 
of surface wind direction; combined data, 1929 and 1034. 
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FIQTJRE 119.-Average annual turning of the wind with altitude at 
Little America and in the Weddel Sea region. 
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FIGURE 120.-Mean turning and mean velocity of the wind in the lowest layer based on selected ascents, light season; combined 
data, 1929 and 1934. 
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FIQURE 121.-Moan turning and mean velocity of the wind in tho lowest layer based on selected ascents, dark season; combined 
data, 1929 and 1934. 
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FIGURE 122.-Moan turning arid moan velocity of the wind in the lowest layer bascd on selected ascents, year; oombi~~ed dfita~ 
1929 and 1934. 

3. TEMPERATURE 
Instruments and methods.-The dry-bulb and minimum 

temperatures were measured by spirit thermometers. 
The minimum thermometer was used for obtaining both 
of these temperatures, but an additional spirit thermom- 
eter was exposed in the thermometer shelter to serve as a 
check. At the higher temperatures the spirit thermometer 
readings were checked a ainst those of a mercurial 

&!so used when the temperature was -35O E'. or above. 
Since the thermometers used had a zero correction over 
most of the temperature range, and corrections of only 
0.1" or 0.2O a t  the very lowest temperatures, no corrections 
were applied to the readings. 

The thermometer shelter was the same type used by the 
cooperative observers of the United States Weather 
Bureau (61, and it was set up to the southeast of one of the 
snow covered buildings of the first expedition and was 
secured in place by anchoring the su ports to wooden 
posts driven into the snow. The she P ters had approxi- 
mately the same locations on both expeditions. Occasion- 
ally during severe blizzards, drifting snow would accumu- 
late inside the shelter and put the thermograph out of 
action; but these cases were infrequent, and on the whole 

t.hermometer. A mercuria f maximum thermometer was 

tho shelter proved quite satisfactory. The thermometers 
wore about 5 feet above the snow surface. The shelter 
at Bolling Advance Base was mounted on the roof of the 
hut there, and with certain wind directions i t  is possible 
that the temperature readings were influenced by warm 
air from the chimney which issued from the roof and Was 
connected to a kerosene stove inside the hut. The roof of 
the hut was level with the surrounding snow surface and 
was usually covered with several inches of snow. 

The thermographs used at Little America wcre of the 
standard t pe used by the United States Weather Bureau 

vent stopping of the clock at low temperatures all the Od 
was removed by immersion in ether and no oil was ever 
added afterward, the cloclrworlc functioning perfectly eve? 
at the lowest temperatures. During most of the year!G 
was necessary to mix alcohol with the thermograph ink 
order to make it flow easily and to prevent freezing. 
order to prevent condensation inside the clock, the 
thermograph drum was never taken indoors to change.the 
record sheet; it was changed either at the shelter or a 
nearby tunnel in the snow where the temperature was not 
much different from that outside. At Bolling Advance 
Base, a distant recording Foxboro (Mass.) thermograp b 

and manu 7 actured by Friez, Baltimore. In order to pr?- 



was used ;1 which the temperature element, or bulb, was 
exposed in the instrument shelter and connected by tubing 
to the recording part inside the building. Although this 
type of temperature element is not very responsive to 
rapid fluctuations of temperature, the records seem quite 
satisfactory for the purpose for which they were intended. 

At Little America the thermometers were read three 
times daily, at 8h, 14h, and 20h (180th meridian time), to 
the nearest tenth of a degree. Ab the Advance Base, ther- 
mometer readings were made twice daily, usually at 8h 
and 20h; and the readings were generally to the nearest 
degree, but sometimes to the nearest one-half degree. 
The corrections to the thermograph were determined 
from the thermometer readings at fixed hours, including 
the maximum thermometer readings when these were 
available. There was no maximum thermometer at 
Advance Base; and the only maximum thermometer at 
Little America during the first expedition was broken 
after it had been in use but a €ew months. 

The mean monthl and seasonal temperatures at Little 

23. They have been computed by taking the sum of the 
hourly temperatures for each month, and dividing by the 
number of hours in the month; similarly for the seasons. 
The mean values in the other tables have likewise been 
computed by using hourly values of the different metor- 
ological elements. There are also given the mean monthly 
temperatures from the combined data of the two expedia 
tions, and they are plotted m figure 123,. a smooth curve 
being drawn to brinw out the characteristic features of the 
annual variation. 3 curve based on the 6 months of the 
dark season durmg which the Advance Base was occupied 
is also shown. 

Here as elsewhere in this report the seasons have been 
defined as follows: 

America and at Bo1 5.n g Advance Base are given in table 

Summer: December, January, February. 
Autumn: March, April, May. 
Winter: June, July, August. 
Spring: September, October, November. 
Li h t  Season: October November, December, 

Dark Season: AprJ May, June, July, August, 

Thus, the summer season for 1929 is based on the 
months of January, February, and December 1929, and 
January 1930, whde that for 1934 is based on February 
(about 19 days), December 1934, and January 1935. 
The summer season for the combeed data is based on all 
of these months; likewkse for the hght season. 

The results obtained a t  Framheim during 1911 are also 
shown in figure 123. The positions are as follows: 

Framheim: Latitude 78O38' S; longitude 163'37' W. 
Little America: Latitude 78O34'06'' S; longitude 163' 

fanuary, Februar , Idarch. 

September. 

- 

55/58" w. 
Bolling Advance Base: Latitude 80°08' S; longitude 

I f i 2 O . S F i '  w. - - -  -- . . _  
It is evident that Framheim was not more than several 

miles distant from the subsequent location of Little 
America, and it is thus permissible to compare the results 
at the two stations. 

In table 24 are given tho mean monthly temperature, 
wind velocity, and cloudiness for corresponding selected 

months, but for the two different years a t  Little America. 
The months chosen were those showing the greatest 
difference in temperature; and it is clear a t  a glance that 
when a corresponding month has a higher temperature, 
it is very definitely associated with higher wind velocities 
and greater cloudiness, 

In  table 25 is given the difference between the mean 
monthly and seasonal temperatures at Little America and 
Advance Base for tho 6 months during which the latter 
station was occupied, the minus sign indicating that the 
Advance Base temperature was lower than that at Little 
America. For the period in question, the mean tempera- 
ture was always considerably less at Advance Base; and 
there can be no doubt that this is also characteristic of 
the other months of the year. 

In  table 26 are given the mean temperatures with the 
different wind directions, and with low and high wind 
velocities, both a t  Little America and Advance Base. 
These means have been computed from the hourly values 
of temperature, wind direction, and velocity. The values 
for Little America are givcn for the combined data of both 
expeditions, and also for the winter and the dark season 
of 1934 during which observations were made a t  Advance 
Base (Meteorological observations were made at Bolling 
Advance Base from April to September 1934, inclusive). 
The division between low and high veiocities was arbi- 
trarily set a t  12 m. p. h. since this is close to the average 
annual velocity, but, of course, not necessarily the median. 
From table 42, which was computed later, i t  is seen that 
the median is at about 8 m. p. h., and it would have been 
more satisfactory if this value had been used to separate 
the low and high velocity groups; unfortunately, this 
figure was not available when table 26 was computed. 

The result giving the lowest temperatures with north- 
west winds a t  Advance Base is quite surprising. Consider- 
able trouble was experienced with the wind vane contacts 
a t  this station, making the wind records difEcult to in- 
terpret in some cases. In these instances use was made of 
the daily eye observations of wind direction, and it is 
thou lit that little, if any, error has resulted. 

cloudiness and wind velocit on temperature; i t  contains 

combined data: (1) Mean temperature with clear sky and 
low wind; (2) mean temperature 9 t h  clear sky and strong 
wind; (3) mean temperature m t h  clear sky computed 
from all observations in (1) and (2) ; (4) mem temparature 
with cloudy sky and low wind; (5)  mean temperature 
with cloudy sky and high wind; (6) mean temperature with 
cloudy sky computed from dl obscrvations in (4) and (5)  ; 
(7) the difference in mean temperature with clear sky 
with low and high winds; (8) the difference in mean tcm- 
perature with cloudy sky for low and high winds; (9) the 
difference in mean temperature with clear and cloudy sky. 
The table also contains: (10) the mean tem erature for 

mean seasonal temperature (and yearly mean) and the 
mean temperature (l), (2), (4) and (5 ) .  The mean values 
(I), (2), (3), (4), (5), and (6 )  have all been computed from 
hourly values of wind velocity, temperature and cloudi- 
ness. Since hourly observations of cloudiness were not 
made a t  Advance Base, no table has been constructed for 
that station. 

Ta B le 29 has been constructed to show the effect of 

the following data for the H our seasons of the year, using 

the season (and year); (11) the difference B etween the 
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TABLE 23.-Mean monthly and seasonal temperaiures at Little Anierica and Bolling ,ldvance Base, O F .  

LITTLE AMERICA 

1. 7 
19.3 
19. 3 

6-12. 8 

-14. 3 
-2. 0 
17. 2 
24. 1 

-12. 7 

18. 2 
-12.8 

-38.1 

June 1934 _ _ _ _ _ _ _ _ _ _ _  
July 1934 _ _ _ _ _ _ _ _ _ _ _ _  
August 1934 _ _ _ _ _ _ _ _ _  
September 1934 _ _ _ _ _ _  

January 19291 _ _ _ _ _ _ _  
February 1929- - - _ - - - 
February 1929- - - _ _ _ _  
February 1929.. _ - - - _ _  
March 1929 _ _ _ _ _ _ _ _ _ _  
A ril 1929 _ _ _ _ _ _ _ _ _ _ _  
g a y  1929 _ _ _ _ _ _ _ _ _ _ _ _  
June 1929 _ _ _ _ _ _ _ _ _ _ _  

-21. i 
-12. 1 
-41. 5 

'21.1 
2 18. 6 

a 2. 5 ' 11.0 
-5. 0 

-29. 7 
-22. 7 
-10. 6 

Se&ember i929,-i934- 
October 1929, 1934--- 
November 1929, 1934- 

July- - - _ - - - - - - _ _ - - - _ 
August 1929- - - - - - - - - 
September 1929- _ - - - - 
October 1929 _ _ _ _ _ _ _ _ _  
November 1929- - - _ _ _  
December 1929 _ _ _ _ _ _ _  
January 1930 _ _ _ _ _ _ _ _  
Year 1929 _ _ _ _ _ _ _ _ _ _ _  

-19.0 
-1G.4 
-17.7 

-45. 8 February 1934 _ _ _ _ _ _ _ _  
-28.0 I March 1934 _ _ _ _ _ _ _ _ _ _  

-28.3 
-30.0 
-29.2 

6-0.4 
-l4. 0 
-15. 7 
-19.4 
-13.7 
-37.1 
-38. 6 
-34.2 

-39.3 
-36.6 
-36.0 

October 1934 -__-_-___ 
November 1934___--- 
December 1934 _ _ _ _ _ _ _  
January 1935 _ _ _ _ _ _ _ _  
Year 1934 ___-.._-____ 

-20.1 4. 8 -30. 2 -12.8 
-16.8 1. 9 -228. 6 -12.7 
-1s. 4 2. 8 -228. 4 -12.8 

Mean wind vclocit,y (m. p. h.) _ _ _ _ _ _ _ _ _ _  
Mean cloudiness (0-10) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean temperature, F - _ _ _ _ _ _ _ - _ _ _ _ _ _  

8. 4 14. 3 
5.7 7.7 

-29.7 -15.7 

April 1934 

-16.2 

Mny 1934 June. 1034 July 1934 August 1034 s e p ~ ~ ~ b e r  Winter 1034 Dark 1034 months 193* 
/ 

-11.0 -11.3 -14.6 -8.2 -10.6 -11.3 -11.6 -11.2 
/ 

LITTLE 

1929, 1934-_---, 
1929, 1934 _ _ _ _ _ _  
1929, 1934 _ _ _ _ _ _  
1929, 1934 _ _ _ _ _ _ _  

January 1929, 1930, 
1935__--_----_-_--  

February 1929, 1934- - 
March 1929, 1934----- 

-33.3 
-39.2 
-16.0 
-0. 1 

December 1929, 1934-- 
Year 1929, 1934 _ _ _ _ _ _  

BOLLING ADVANCE BASE 

-31. 9 June 1934 _ _ _ _ _ _ _ _ _ _ _  -25.0 August 1934 _ _ _ _ _ _ _ _ _  
-30.4 I July 1934 _ _ _ _ _ _ _ _ _ _ _ _  -51. 7 I September 1934 _ _ _ _ _ _  

LITTLE AMERICA 

A ril 1934 _ _ _ _ _ _ _ _ _ _ _  
d a y  1934 _ _ _ _ _ _ _ _ _ _ _  -46. 8 Mean, April-Septem- 

-44.8 I ber __________.. 5 - - -  

Summer Fall I Winter 

BOLLINO ADVANCE BASE 

I On board ship in Bay of Whales. 
8 First 15 days of February on board ship in Bay of Whales. 
8 Last 13 days of Februarv a t  Littlo America. 
4 From combined observstions for February on hoard ship in Bay of Whales and a t  

5 Includes observations on board ship in the Bay of Whales. 
6 For the last 10 days in February. 

Little America. 

TABLE 24.-Mean monthly temperature, wind velocity, and cloudiness for selected months at Little America 
/ 

July I August 1 September January 
/ I 1029 April I 1034 

Month 
1028 1 1034 1 1929 1 1034 I 1029 

;::I : :S I  ::;I f:t 
-45.8 -37.1 -228.0 -335. 6 -44.2 

11. 8 

I I / 

TABLE 25.-Difference i n  mean nionthly and seasonal temperaturcs at Little America and at Advance Base 

Month 

Temperature difference, O F- - - - . 



TABLE 2h-Mean temperature with the di8erent wind directions and with low and high wind velocities at Little America and at Bolling 
Advance Base, O F .  

LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 

VT  12 
m. p. h. 

1 4 2  
-40 
-5.5 
-3.4 

9. 7 

I North 

-411 veloci- 
tics 

14. 8 
-13.7 
-16.4 
-11.8 

7. 0 

v < 1 2  
m. p. h. 

24. 5 
-14.8 
-21.4 
-11.1 

15. 5 

-- 

Darkseason _ _ _ _ _ _ _ _ _  -21.3 -6. 1 -13. 1 
Yeir _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I 5.8 I 10.5 I 8.1 

v z 1 2  
m. p. h. 

28. 4 
10.9 

-1; 1 
-6. 1 
20. 2 

Northeast 

Summer _ _ _ _ _ _ _ _ _ _ _ _  
Winter _ _ _ _ _ _ _ _ _ _ _ _ _  
Light season _ _ _ _ _ _ _ _  
Fall _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Spring _ _ _ _ _ _ _ _ _ _ _ _ - -  

26. 7 29.0 27. 6 
-17. 1 6. 8 -2. 1 
-21. 6 -13.0 -17.2 
-3. 4 6. 2 1. 3 

-17. 4 20. 6 18. 9 
-23.1 . 8  
-1.2 1 10.5 

19. 1 
-7. 9 
-8.4 
-8.5 

5. 9 
-12.0 
-2. 3 

I East I 

17. 8 
-10. 6 
-14.6 
-10.9 

6. 2 
-16.6 
-4. 7 

Southeast 

v> 12 
m. p. h. 

24. 9 
-11.3 
-24.0 
- 1 4 5  

13. 0 
-28.5 
-7. 3 

-- 

All Y ~ I o c I -  
ties 

26. 2 
1. 8 

-10.8 
-9. 1 
17. 8 

-10.1 
4. 8 

v112 
m. p. h. 

29. 7 
18.9 

-21.0 
6.1 

20. 3 
-10.0 

16. 1 

v< 12 
m. p. h. 

13. 2 
-16.9 
-40.0 
-27.1 
-6. 2 

-37.3 
-24.8 

16. 0 
-18.1 
-'22. 4 
-14.6 

4. 2 
-24. 6 
-8. 7 

---- 
9. 8 

-29.8 
-40. 6 
-26.7 
-6. 5 

-39.2 
-27.7 

VL 12 All VOlOCi- 
m. p. h. tie8 

Summer _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fall _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Winter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Spring _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Light season _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Dark season _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Year . . . . . . . . . . . . . . . . . . . . .  

9. 2 
-27. 4 
-40. 1 
-28. 2 
-2. 8 

-38. 5 
-21.7 

v< 12 
m. p. h. 

15. 6 
-23. 3 
-31. 9 
-17.6 

4. 1 
-30.7 
-12. 6 

3. 6 
-19. 9 
-44.9 
-20.6 
-12.0 
- 3 4 1  
-21.3 

13. 4 
-27.3 
-43.9 
-28. 7 
-5.3 

-41.4 
-25.0 

-6.6 -17.9 
1. 5 1 -5. 3 

I 

BOTILINQ ADVANCE B.4SE, 3834 

Winter 1934 _ _ _ _ _ _ _ _ _  -50. 6 -28. 9 -45.8 -43.0 -4. 5 -36.5 -36.5 -7.3 -32.9 -43.6 -23.6 -35.4 
Dark season 1934___1 -46. 3 1 -21. 4 1 -39. 4 I -38.6 I 1. 2 1 --31.2 I -33. 6 1 -14. 1 I -28. 4 1 -38.2 I -22.4 I 732. 6 

LITTLE AMERICA, 1934 

Winter 1934 _____---  - -14.2 
Dark season 1934_--- 

LITTLE AMERICA, COMBINED DATA, 1829 AND 1934 

I South I Southwest 
I- I -I- 

v< 12 V L 1 2  R1:veloci- v< 12 
I m . p . h . I m . p . h . I  Lies 1 m . p . h .  - 1-1- 1-1- 

16. 0 
-9. 6 

-22.6 
-16. 8 

4. 4 
-24 .0  
-6. 7 

10. 4 
-25.7 
-37.3 
-26.5 
-1. 5 

-36.8 
-19.1 

9. 0 
-332. 8 
-40. 7 
-26.6 
-6. 7 

-39.7 
-28. 4 

VZ 12 I All veloci 
m. p. h. tics 

West 

V< 12 V r 1 2  Allveloci 
m. p. h. I m. p. h. I ties 

14. 3 
-29.4 
-43. 9 
-30.3 
-4. 0 

-42.2 
--25. 6 

Northwost. 

All veloci 
tes --- 
26. 9 
13. 8 

-23. 7 
--a 2 
16.4 

-26.2 
0. 7 

Calm 

- 
10. 8 

-35. 9 
-46. 7 
-43.7 

1. 2 
-44 1 
-36.0 
- 

BOLLINQ ADVANCE BASE, 1934 

winter 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Darkseason 1934 _ _ _ _ _ _ _ _ _  

LITTLE AMERICA, 1934 
L 

Winter 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Darkseason 1934 _ _ _ _ _ _ _ _ _  
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TABLE 27.-Mean wind uelocity with the different wind directions at t i t t l e  America and Bolling Advance Base, m. p. h. 

8. 30 
7. 97 
7. 57 
9. 02 
7. 99 
7. 68 
8.13 

LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 

9. 48 

7. 56 
8.75 

io. 84 
7. 08 
9. 45 

17.06 
6. 80 
8. 32 
3. 97 
7. 29 
7. 67 
6. 59 
7. 09 

SoutheRst -- 
12.36 
13. 27 
14.95 
11.55 
12.46 
13. 81 
13. 10 

West 

7. 23 
4.01 
9. 38 
3. 68 
5. 78 
2. 43 

South 

8. 49 
7. 26 
7. 59 
7. 43 
8. 28 
7. 03 
7. 72 

Northwost 

2. 00 
.09 

1. 09 

. 13 

. 62 

I 

_ _ _ _ _ _ _ _ _ _  

/ 

Southwest Northwest 
_c 

6. 88 
7. 32 

16.78 I 8.06 

2. 01 
1. 08 

1. 11 1. 40 

BOLLINQ ADVANCE BASE, 1834 
c 

Winte r___-_____- -____-__- -_ - -_ - - - - - -_ - -  1 8.02 1 7.37 
Dark season _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9. 50 7. 89 9. 13 9. 98 7. 34 5. 87 5. 45 

7.40 1 10.52 1 7.51 1 6.15 1 5.02 1 6. 7.56 86 
c 

11 

10-1 

3. 7 

TABLE 28.-Percentage frequency of the digerent wind directions at Little America, combined data, 1929 and 1994 

12 -- 

10-2 

-- 
0. 8 

I North I Northenst 

12. 5 
-37.3 
-45. 5 
-31.9 

9. G4 
6. 16 
5. 44 
4. 86 
4. 17 
7. 92 
3. 02 
3. 97 
2. 15 
2. 89 
3. 40 
4. 37 

15. 4 13. 3 20. 7 22. 7 
-22. 1 -34.2 -16.6 -4.8 
-31. 5 -43. 1 -19. 2 -6. 8 
-12.6 -28.5 -12.1 -8.2 

East 

28.82 
38. 43 
41. 67 
37. 29 
35. 69 
42. 22 
13. 98 
22. 18 
24.93 
38. 98 
38. 82 
32.33 

32.61 

2. 9 
15. 2 
14. 0 
19. 3 

17. 5 

Southeast 

8. 54 
18.28 
5. 50 
8. 61 
9. 81 
9. 31 

11.29 
5. 17 
4. 03 
6. 32 
6. 46 
9. 07 

8. 33 

2. 0 8. 2 
11,8 23. 9 
12. 4 30. 3 
3. 9 18. 3 

5. 5 25. 4 

South 

22. 54 
23. 51 
18. 83 
24. 86 
20. 50 
11. 94 
20. 23 
27. 02 
26.04 
21.30 
22.15 
24.33 

21.92 

Southwest 

10.95 
8. I2 

16. 11 
14.44 
17.47 
19. 31 
32.39 
21.84 
22. 08 
13.44 
13.26 
12.30 

13. 51 1. 08 
14.38 1. 34 
12.99 
8. 20 

Calm 
/ 

0. 14 
,75 
* 34 

3. 26 
2. 55 
1. 74 
2. 22 
2. 08 
2. 22 
.40 
.42 

1. 14 

TABLE 29.-Mean temperature with clear and cloudy sku and with low and high wind velocities, O F . ,  bg t~easons, combined data, 1989 and Ig3& 
LITTLE AMERICA 

Cloudy (8-10) I Clem (0-3) 

-32. 1 1 -14.6 I -28.7 1 -6.0 1 -0.5 

Mean 
-I_ 

21. 5 
-10.3 
-12.8 
-10.2 

-3. 3 

10 

Moan tom. 
for peraturc season 

18. 2 
-17. 7 
-29. 2 
-18.4 

-12.8 
19. I 

- 
18 - 
4-10 

- 
4. 5 
1. 1 

10. 0 
6. 3 

6. 8 - 

/ 

14 
/ 

6-10 

_---I 

6. 5 
12. 9 
22. 4 
10. 2 

12.3 
/ 



_ _  
See iootnow at end of table. 
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Jahuery Fehru- Febru- Fehru- March April May June J ~ l y  August Septem- October Novem- Decem- January 
1929* ary1929~ ary19293ary19294 1929 1929 1929 1929 1920 1929 1 ber 1929 1921) ber 1920 ber 1920 1930 ----- ~ - _ _  ____--_______--_____-- 

Meanmaximum,,- 28. 9 24. 8 10.2 17. 8 4.2-20. 6 -13. 1 -1. 1-32. 8-17. 0 -34. 4 -8. G 9.0 25. 5 23. 7 
Mean minimum _ _ _ _  12. 7 10. 7 -6. 3 2. 5 -15. 4 -37. 8 -32. 0 -20. 5 -56. 4 -38. 4 -53.2 -29. 2 -7. 6 12. 4 12. 8 
Mean range _ _ - _ - _ _  16. 2 14. 1 16. 5 15. 3 19. 6 17. 2 18. 9 19. 4 23. 5 21. 4 18. 8 20. 6 16. 6 13. 1 10. 9 

TABLE 30.-Absolute maximum and minimum temperature and highest and lowest daily mean temperature at Little America and 
Bolling Advance Base-Continued 

yea: 
19% -- 
- 3 * 9  

-Z2* ' 

July 1934 August 1934 

F;$;w &far& 193 April 1934 M~~ 1934 June 1934 ~~l~ 1934 A y g t  September October November Decem- January 
-__-- --- -- --------I_ -~ ----c__- 

Mean maximum- 6.4 -3.4 -6. 7 -10.3 -4. 6 -24. 7 -27. 1 -20. 1 -6.0 4. 6 24. 0 28. 2 
Meanminimum- 10. 5 -26. 8 -26. 0 -28. 8 -23. 3 -48. 0 -49. 6 -47. 2 -25. 3 -11. 2 9. 1 19. 1 
Meanrange _ _ - _  16. 9 23. 4 19. 3 18. 6 18. 7 23. 3 22. 5 27. 1 19. 3 15. 8 14. 9 9. 1 

ber 1934 1934 1934 ber 1934 1936 

LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 

January 
1929, February March 1929, April 1929, May 1929, June 1929, July 1929, August September October November e:&, 
1930, l9T. 1934 1934 1934 1934 1934 1934 1029, 1934 1920,1934 1929, 1934 1929, 1934 1934 
1935 

~- --_ ____ 
Meanmaximum- 27.0 13. 1 0.4 -13. 6 -11. 7 -2.8 -28. 8 -22. 0 -27. 2 -7. 3 6. 8 24. 7 
Meanminimum- 14. 9 -2. 8 -21. 1 -31. 9 -30. 4 -21. 9 -52. 2 -44. 0 -50. 2 -27. 2 -9. 4 10. 8 
Mean range _ _ _ _  12. 1 15. 9 21. 5 18. 3 18. 7 19. 1 23. 4 22. 0 23. 0 19. 9 16. 2 13.9 

NW _ _ _ _ _ _ _  SE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
28.895 _ _ _ _ _  28.361 _ _ _ _ _ _ _ _ _ _ _ _ _  
66.9 _ _ _ _ _ _ _  52.8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

/ 

Year 1934 

--3- 
-22.7 

19*' 
--I 

-c 

Year lgB' 
1934 

----- 
--3* 

-22*5 

-.I 

September 

0. 
30. 
14h. 
NW. 22. 
28.45. - 72.5. 
8. 
23:30. 
N. 2. 
28.56. 
72. 
- 14.2. 
23. 
9.9. 
NW. 
28.5 14. 
- 68.3. 
13. 
3.6. 
S. 
28.422. 
54.1. 

1934 
_c 

_c_ 

- 
Mean m a x ~ m u m _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - - - - - - - - - -  
Mean minimum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean range----- . .-------------------------------  

1 On board ship in Bay of Whales. 
8 First 15 days of February on bpard ship in Bay of Whales. 
a Last 13 days of February at  Little America. 
4 From combined observations for February on board ship in Bay of Wheles and a t  Little America. 
6 Includes observations on board ship in the Bay of Whales. 
6 According to the thermograph records the lowest recorded temperature a t  Advance Base was -83" F. at 411 on July 21. Although there was no reading of the niinimum tho'' 

mometer a t  8h on this date, the mi h u m  thermometer reading a t  2Oh of the Mime day is fiiven as -78" F.; following the customary proeedure, the recorded value of -83' F. m9 
therefore been corrected to -78' F.&. 0.) 

April 1934 May 1934 June 1934 July 1934 
-____ -_-- 

-21. 7 -20.4 -13. 1 -42.7 
-42. 0 -41. 2 -35.0 -59. 4 

20. 3 20. 8 21. 9 16. 7 
I I I 

See footnotes n t  end of table. 

August 1934 
-- 

-35. 5 
-57.8 

22. 3 

September 
1934 

-32. 2 
-53.0 

20. 8 

------- 
M e a n , A g r  ---- 

-27.7 
-48.2 

/ 

Septem 

20. fi 
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TABLE 31.-Mean maximum and minimum temperatures and range at Little America and Bolling Advance Base, OF.-Continued 

LITTLE AMERICA 

I summer I Fall I Winter I Spring 

Mean maximum--- - _-_ - - - - - - - -- - --- - - - 
Mean minimum _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - - _ _ - - -  
Mean range ____________-__ -_ -_________  

~~ -~ 1 1920 I 1934 I 1929 1 1934 1 1920 1 1934 I 1929 I 1934 

23.4 ' 21. 5 -9. 7 -6.8 -17.2 -19.0 -11.3 -8.2 
9. 5 8. 3 -28.3 -27.2 -b8. 6 -40. 5 -30.0 -27.3 

13. 9 13. 2 18.6 20. 4 21. 4 21. 5 18. 7 19. 1 

10. 5 
-5. 6 
16. 1 

1 1020 1 1934 1 Combined data 1 1929 1 1934 

-19. 8 -15. 7 
-39. 8 -3.7. 3 

20. 0 21. 6 

9. 2 
-7. 1 
16. 3 

Winter Dark season 

I I 

ADVANCE BASE, 1931 

Combined data 

-17.8 

20. 7 
-3s. 5 

-27.7 

20. 5 
- 4 8  2 

I On board ship in Bay of Whales. 
I First 15 days of Februnry on board ship in Bay of Whalos. 
1 Last 13 day6 of February at Little America. 

S o -  

20 4. 

4 From combined bbservntions for Febrnary on boardshi in Bay of Whales and at Little America. 
8 Includes observations on board ship in the Bny of Whsfes, 
6 For the last 19 days in February. 

F I ~ U R E  123.-Annual variation of temperature at Little America, Framheim, and Bolling Advance Base. 
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Summer- - - - - - - - - - 
Autumn---------- 
Winter- - - - _ - - _ - - - 
Spring- - _ - _ _ _ - _ - - - 
Year- - - - _ - _ - - - - - - 

4. PRESSURE 

0.041 
036 
074 

.O63 

.057 

64 29. 683 29.724 
122 29.086 29.122 
184 28.928 29.002 
182 29.028 29.091 
552 28.979 29.036 

The mercurial barometers used on the expeditions were 
of the standard type used by the United States Weather 
Bureau and described in (7). Each expedition had two 
of these barometers; and on the second expedition three 
additional barometers were loaned by the Precision Instru- 
ment Co. of Philadelphia, Pa. Before leaving the United 
States, each instrument was compared with a standard 
barometer and the instrumental error determined. 

Upon reaching Little America, comparative readings 
were made to detect any errors which might have resulted 
from !he long journey, but owing to the very careful 
handlmg no indication of error was found. The barometer 
with the smallest instrumental error was used as a standard 
for the daily observations and was checked at intervals by 
com arative readings with the other instruments. The 

the instrumental correction to the standard. 
A mercurial barometer was very carefully packed and 

sent along for use at the Bolling Advance Base, but was 
broken either while enroute or while the base was being 
established, so that the pressure readings there had to be 
made with an aneroid barometer which had been carefully 
checked and adjusted before it left Little America. The 
barograph at Advance Base was corrected by use of the 
aneroid readings, which could be made to the nearest 0.01 
inch. At Little America the barograph was corrected by 
means of &e readings of the mercurial barometer, which 
were made three times daily and to the nearest 0.001 inch. 

On both expeditions the barometers at Little America 
had identical positions and were 30 feet above sea level. 
The pressures at this station have been reduced to sea 
level by using this figure for the elevation, and the current 
surface temperature, and by assuming the mean tempera- 
ture of the air column to be the same as the surface 
temperature. The corrections computed in this way vary 
from 0.03 to 0.04 inch, depending on the temperature and 
ressure. All values of pressure given for Little America 

&we been reduced to sea level, 32" F., and standard 
gravity; those for Advance Base have not, and are simply 
station values. 

Owing to the uncertainty in the elevation of tho Advance 
Base, and also the uncertainty of how the pressure there is 
best reduced to sealevel, it w~ts  thought preferable,.at least 
as a first attempt, to use the synoptic charts given by 
Simpson (20) for the Ross Sea and Ross Shelf Ice areas 
to compare the sea level pressure at Little America and 
Advance Base and thus get some idea as to the probable 
pressure gradient southward. The charts given by Simpson 
are based mainly on daily observations at Cape Adare, 
Cape Evans, and Framheim, Framheim being only a few 
miles distant from the subsequent location of Little 
America. The sea level pressure at the position of 
Advance Base was taken from the charts by interpolation 
between the isobars, while the pressures for Framheim are 
the values direct1 observed at the same time. This has 

values and their differences are given in table 31A. 
Tables 32 to 36 comprise the different pressure tables. 

Table 35 was computed from hourly values of pressure 
and wind direction in order to see if any relation existed 
hetween wind direction and pressure. Table 36 contains 

resu P ts of these comparisons did not justify any change in 

been done for a1 9 of the synoptic charts and the mean 

1929 _ _ _ _ _ _ _ _ _ _  
1934 _ _ _ _ _ _ _ _ _ _  
1929 and 1934 

combined _ _ _ _  

the mean pressure for each 10-day period for the 2 yeus 
a t  Little America and 6 months at Bolling Advance Base. 
These values may be of some use in the study of pressure 
surges in the Antarctic. 

TABLE 3lA.-Mean sea-level pressure at Framheim and at the position 
of Advance Base, based on Simpson's synoptic charts 

29. 385 29. 121 19. 121 29. 077 29. 267 29.084 29. 175 
29. 304 29. 091 28. 908 28. 738 29. 071 28. 934 29. ooo 
29.347 29. 106 29.015 28.908 29. 172 29.009 29. 08' 

[Pressure, sea-level, inches] 
/ 

I I I 

Difference 

TABLE 32.-Mean monthly and seasonal means of pressure at Little 
America and Bolling Advance Base, inches 

LITTLE AMERICA, 1920 

[Inches, reduced to 32O F., sea level, and gravity at 4 5 O ]  

January 1929 1 _ _ _ _ _ _ _ _  29. 419 August 1929 _ _ _ _ _ _ _ _ _ _  29. 0g3 
February 1929 _ _ - _ _ _ _ _  29. 197 September 1929 _ _ _ _ _ _ _  28. g6' 1 
March 1929 _ _ _ _ _ _ _ _ _ _ _  29. 190 October 1929 _ _ _ _ _ _ _ _ _ _  28. g8 
2 r i l  1929 _ - - _ _ _ _ _ _ - _ _  29. 270 November 1929 _ _ _ _ _ _ _  29. sg1 

ay 1929 _ _ _ _ _ _ _ _ _ _ _ _  28. 908 December 1929 _ _ _ _ _ _ _ _  29. 604 
June 1929 _ _ _ _ _ _ _ _ _ _ _ _  29. 308 January 1930 _ _ _ _ _ _ _ _ _  29. 253 
July 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  28. 967 Year 1929 _ _ _ _ _ _ _ _ _ _ _ _  29. 1y5 

September 1934 _ _ - _ _ _ _  28. 829 
October 1934 _ _ _ _ _ _ _ _ _ _  28. 654 
November 1934 _ _ _ _ _ _ _  28. 736 
December 1934 _ _ _ _ _ _ _ _  29. 118 
January 1935 _ _ _ _ _ _ _ _ _  29. 487 
Year 1934 _ _ _ _ _ _ _ _ _ _ _ _  29.00' 

LITTLE AMERICA, 1934 

February 1934 2 _ _ _ _ _ _ _  29. 310 
March 1934 _ _ _ _ _ _ _ _ _ _ _  29.220 
A ril 1934 _ _ _ _ _ _ _ _ _ _ _ _  28.981 
d a y  1934 _ _ _ _ _ _ _ _ _ _ _ _  29.068 
June 1934 _ - _ _ _ _ _ _ _ _ _ -  28. 950 
July 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  29. 073 
August 1934 _ _ _ _ _ _ _ _ _ _  28. 703 

LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 

January1929.1930.1935- 29. 387 July 1929, 1934 _ _ _ _ _ _ _ _  29.02' 
February 1929, 1934__, 29. 239 August 1929, 1934 _ _ _ _ _  28. gg8 
March 1929, 1934 ____-_ 29. 205 September 1929, 1934_- 28. goo 
A ril 1929, 1934 _ _ _ _ _ _ _  29. 126 October 1929, 1934 _ _ _ _  28. r6' 
d a y  1929, 1934 _ _ _ _ _ _ _  28. 988 November 1929, 1934__ 29. 06! 
June 1929,1934 _ _ _ _ _ _ _  29. 129 December 1929, 1934__- 29.3f~ 

LITTLE AMERICA 

IInchas, reduced to 32O F.. BW) level, nnd grnvlty nt 46OI 

I I I I I I I /  
BOLLINO ADVANCE BABE, 1934 

[Station prossure, inches] 

28. 3T4 August 1934 _ _ _ _ _ - _ _ _ -  
September 1934 _ _ _ _ _ _ _  2 8  503 
Winter 1934 _ _ _ _ _ _ _ _ _ _  28. 601 

A rill934 __-________.. 28. 726 
d a y  1934 - _ _ _ _ _ _ _ _ _ _ _  28.776 
June 1934 _ _ _ _ _ _ _ _ _ _ _ _  28.657 
July 1934 ____-________  28. 760 Dark Season 1934 _ _ _ - _  2 8  636 

1 On board CITY O F  NEW YORK in Bay of Whales. 
3 Last sixtoon days, seventeen hours of February. 



TABLE 33.-Highest and lowest mean daily pressure and corresponding wind data, by months at Little America and Bolling Advance Base 

[ P r m  reduced to sea level, 320 F. and gravity a t  45'. inches. Velocities in miles per hour] 

LITTLE AMERICA, 1929 

JanuW' "":p March 1929 April 1829 1929 

29.755 _ _ _ _ _ _ _  29.467---.--- 29.589 _ _ _ _ _ _ _  29.709 _ _ _ _ _ _ _  
E. 7.8 ___.___ 8.4.9 _ _ _ _ _ _ _ _  SW.9.9 _ _ _ _ _  8W.4.8 _ _ _ _ _  
E. 15 _ _ _ _ _ _ _ _  8.D _ _ _ _ _ _ _ _  8 W . K  _ _ _ _ _  8W. 12. _ _ _ _ _  
29.030 _ _ _ _ _ _ _  28.795 _ _ _ _ _ _ _  28.826 _ _ _ _ _ _ _  28.871 _ _ _ _ _ _ _  
18 _ _ _ _ _ _ _ _ _ _ _  12 _ _ _ _ _ _ _ _ _ _ _  29 _ _ _ _ _ _ _ _ _ _ _  25 _ _ _ _ _ _ _ _ _ _ _  
S.14.9 _ _ _ _ _ _ _  NE.lS.7 _ _ _ _  E. 5.9 _ _ _ _ _ _ _  E.8.3 ____-__ 
8.24 _ _ _ _ _ _ _ _  NE.38 _ _ _ _ _ _  E.13 ______-_ E.21________ 

0.725 _ _ _ _ _ _ _ _  0.672 _ _ _ _ _ _ _ c  0.763 _ _ _ _ _ _ _ _  0.838 _ _ _ _ _ _ _ _  

3 _ _ _ _ _ _ _ _ _ _ _ _  22 _ _ _ _ _ _ _ _ _ _ _  17 _ _ _ _ _ _ _ _ _ _ _  18 _ _ _ _ _ _ _ _ _ _ _  Highest mean daily pressure _ _ _ _ - _ .  
Date. _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Mean wind velocity and previous 

Maximum wind velocity and direc- 

Lowest mean daily pressure-----,- 
Date-- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Mean wind velocity and previous 

Msximam wind velocity and dim- 

Range in pressure _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

dict ion.  

tion. 

direction. 

tion. 

May 1929 Jwe 1929 Jdy 1928 August 1929 sepggber October November December JmOm 
1929 1929 1929 1930 

29.398 _ _ _ _ _ _ _  29.977 _ _ _ _ _ _ _  29.491 _ _ _ _ _ _ _  29.768 ______: 29.815 _ _ _ _ _ _ _  29.384 _ _ _ _ _ _ _  30.050 _ _ _ _ _ _ _  29.848 _ _ _ _ _ _ _  29.7l5 

E.8.8 _ _ _ _ _ _ _  E.11.2 _ _ _ _ _ _  SW.7.2 _ _ _ _ _  W.4.L _ _ _ _ _ _  SW.7.4 _ _ _ _ _  E.11.4 _ _ _ _ _ _  E. 13.1 _ _ _ _ _ _  8W.5.7 _ _ _ _ _  E.8.5 

E.24 _ _ _ _ _ _ _ _  E, 24- _ _ _ _ _ _ _  SW.12 -_____  E. 15 _ _ _ _ _ _ _ _  8W. 16 _ _ _ _ _ _  E. 17 _ _ _ _ _ _ _ _  E. 19 _ _ _ _ _ _ _ _  W. 10 _ _ _ _ _ _ _  E. 19 

28.420 __.____ 28.8'11-; _ _ _ _ _  28..447 _--___- 27.W -______  28.192 _ _ _ _ _ _ _  28.325 _ _ _ _ _ _ _  28.948 _ _ _ _ _ _ _  29.287 _ _ _ _ _ _ _  28.930 
27 _ _ _ _ _ _ _ _ _ _ _  3 _ _ _ _ _ _ _ _ _ _ _ _  28 _ _ _ _ _ _ _ _ _ _ _  16 _ _ _ _ _ _ _ _ _ _ _  18 _ _ _ _ _ _ _ _ _ _ _  6 _ _ _ _ _ _ _ _ _ _ _ _  7 _ _ _ _ _ _ _ _ _ _ _ _  3 _ _ _ _ _ _ _ _ _ _ _ _  29 
E.7.6 _ _ _ _ _ _ _  8W.2.5 _ _ _ _ _  W.10.6 ----_- E.24.8 _____- SE.18.3 -____ 8.10.1 _ _ _ _ _ _ _  E.7.6 _ _ _ _ _ _ _  S.6.1---& _ _ _ _  8.11.8 

E.22 _ _ _ _ _ _ _ _  NE.9 _ _ _ _ _ _ _  SW.15 _____- 8E.40 _ _ _ _ _ _ _  SE.36 _ _ _ _ _ _ _  8.18 _ _ _ _ _ _ _ _  E.21________ S.9 _ _ _ _ _ _ _ _ _  8.22 

0.928 _ _ _ _ _ _ _ _  1.307 _ _ _ _ _ _ _ _  1.044 _ _ _ _ _ _ _ _  1.772 _ _ _ _ _ _ _ _  1.623 _ _ _ _ _ _ _ _  1.059 _ _ _ _ _ _ _ _  11.02 _ _ _ _ _ _ _ _  0.561 _ _ _ _ _ _ _ _  0.786 

3 _ _ _ _ _ _ _ _ _ _ _ _  27 _ _ _ _ _ _ _ _ _ _ _  1 _ _ _ _ _ _ _ _ _ _ _ _  20 _ _ _ _ _ _ _ _ _ _ _  6 - i  _ _ _ _ _ _ _ _ _  20 _ _ _ _ _ _ _ _ _ _ _  24 _ _ _ _ _ _ _ _ _ _ _  E! _ _ _ _ _ _ _ _ _ _ _  21 

z 

Fet9T March 1934 April 1934 May 1934 June 1934 

Eighestrneanddypressore _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  29.579 _ _ _ _ _ _ _  29.632 _ _ _ _ _  _ _  29.264 _ _ _ _ _ _ _  29.534 _ _ _ _ _ _ _  29.645 _ _ _ _ _  & _  

Date _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -__ _ _ _ _ _ _ _ _ _ _ _ _ _ _  12 _ _ _ _ _ _ _ _ _ _ _  25 -__________ 20 ________-__ 5 _ _ _ _ _ _ _ _ _ _ _ _  30 _ _ _ _ _ _ _ _ _ _ _  
Mean wind velocity and previous _ _ _ _ _ _ _ _ _ _ _ _ _ _  SE.19.O _ _ _ _ _  8W.U.O _ _ _ _  8.8.6 _ _ _ _ _ _ _ _  E.3.6 _ _ _ _ _ _ _  8W. 9.8 _ _ _ _ _  
Maximum wind velocity and dum- _ _ _ _ _ L _ _ _ _ _ _ _ _  SE. 31 _ _ _ _ _ _ _  8W. 32 _ _ _ _ _ _  E. 26 _ _ _ _ _ _ _ _  E. 11 _ _ _ _ _ _ _ _  8W. 17 _ _ _ _ _ _  
hw&,meandailypressnre _ _ _ _ _ _ _ _  _ _ _ _ _ L _ _ _ _ _ _ _ _  29.033 _ _ _ _ _ _ _  28.806 _ _ _ _ _ _ _  28.295 _ _ _ _ _ _ _  28.433 _ _ _ _ _ _ _  28.397 _ _ _ _ _ _ _  

Date. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  22 _ _ _ _ _ _ _ _ _ _ _  3 _ _ _ _ _ _ _ _ _ _ L _  3 _ _ _ _ _ _ _ _ _ _ _ _  1 4  _ _ _ _ _ _ _ _ _ _  15 _ _ _ _ _ _ _ _ _ _ _  
Mean velocity and previous _____.________ S. 6.5 _ _ _ _ _ _ _ _  8E.16.0 _ _ _ _ _  E. 28.8 _ _ _ _ _ _  6.18.4 _ _ _ _ _ _ _  E. 13.3 _ _ _ _ _ _  
M ~ u m w i n d v d o c i t y a n d ~  _ _ _ _ _ _ _ _ _ _ _ _ _ _  8E.10 _ _ _ _ _ _ _  8E.29 E.47 _ _ _ _ _ _ _ _  E.47 _ _ _ _ _ _ _ _  E.= ______-  
Rangeinpressure _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  0.548 _ _ _ _ _ _ _ _  0.726 _ _ _ _ _ _ _ _  0.969 _ _ _ _ _ _ _ _  1.101 _ _ _ _ _ _ _ _  1.248 _______- 

direction. 

tion. 

direction. 

tion. 

July 1934 A W t  1934 October December 1934 1935 1934 1934 1934 

29.732 _ _ _ _ _ _ _  29.186 _ _ _ _ _ _ _  29.500 _ _ _ _ _ _ _  29.126 _ _ _ _ _ _ _  29.040 _ _ _ _ _ _ _  29.382 _ _ _ _ _ _ _  29.948 
23 _____--__-- 29 _ _ _ _ _ _ _ _ _ _ _  '22 _ _ _ _ _ _ _ _ _ _ _  27 _ _ _ _ _ _ _ _ _ _ _  27 _ _ _ _ _ _ _ _ _ _ _  16 _ _ _ _ _ _ _ _ _ _ _  22 
8. 7.7 _ _ _ _ _ _ _ _  E; 8E.5.5-.- E.5.1_______ SW.7.2 _ _ _ _ _  N. 13.2 _ _ _ _ _ _  W.5.5 _ _ _ _ _ _  NW.8.0 

SIC. 23 _----_- E. 13 _ _ _ _ _ _ _ _  8E. 11 _ _ _ _ _ _  SW. 17 _ _ _ _ _ _  E. 21 _ _ _ _ _ _ _ _  NE. 11 _ _ _ _ _ _  BW. 16 

28.331 _ _ _ _ _ _ _  28.096 _ _ _ _ _ _ _  28.013 _ _ _ _ _ _ _  28.067 _ _ _ _ _ _ _  28.418 _ _ _ _ _ _ _  28.784 _ _ _ _ _ _ _  29.008 
16 _ _ _ _ _ _ _ _ _ _ _  n, _ _ _ _ _ _ _ _ _ _  3 _ _ _ _ _ _ _ _ _ _ _ _  5 _ _ _ _ _ _ _ _ _ _ _ _  16 _ _ _ _ _ _ _ _ _ _ _  25 _ _ _ _ _ _ _ _ _ _ _  1 
SW. 12.8 _ _ _ _  W.8.9 _ _ _ _ _ _ _  8. 12.2 _ _ _ _ _ _ _  E.20.3 _ _ _ _ _ _  8.9.4 _ _ _ _ _ _ _  E.7.2 _ _ _ _ _ _ _  E. 10.4 

SW.17 -_____ E.33 _ _ _ _ _ _ _ _  8.34---; _ _ _ _  E.34 _ _ _ _ _ _ _ _  8W. 19 _ _ _ _ _ _  E.15 _ _ _ _ _ _ _ _  E.27, 

1.401 _ _ _ _ _ _ _ _  1.090 _ _ _ _ _ _ _ _  1.487 _ _ _ _ _ _ _ _  1.050 _ _ _ _ _ _ _ _  0.622 _ _ _ _ _ _ _ _  0.698 _____.__ 0 . h  

2: 

I For the last 17 days of Febrnary 1934. 

April1834 May1934 June1934 July1834 *eptem* April1934 May1934 June1934 July1934 A:9$ 1934 

High&meandailypressare _ _ _ _ _ _ _ _  29.047 _ _ _ _ _  29.258 _ _ _ _ _  29.23 ____-  29.508---.. 29.828 _.--- 29.139. 

Mean w h d  velocity and previous SE.8.6 _ _ _ _  NW.2LL- W;SW.8.0 SE.17.2-.. N.4.2 _ _ _ _ _  SW.6.8. direction. 

Maximnm wind velocity anddirea SE. 11 _ _ _ _ _  NW.4 _ _ _ _  8W.13 _ _ _ _  SE. 27 _ _ _ _ _  N.7 _ _ _ _ _ _ _  NW 17. tion. 

Lowestmeandailypressnre _ _ _ _ _ _ _ _ _  28.149 _ _ _ _ _  28.206 _ _ _ _ . _  28.110 _ _ _ _ _  28.056.--.. 27.680...-. 27.747 

Date ............................ 3 _ _ _ _ _ _ _ _ _ _  14 _ _ _ _ _ _ _ _ _  15 _ _ _ _ _ _ _ _ _  16 _ _ _ _ _ _ _ _ _  n _____r___ 

Mean wind velocity and previous NE. 20.6-- S; SW. 7.9- E; 8.7.9--- 8W. 9.8.-- SE. 7.3.L-- 

direction. Maximum wind velocitgand direc- N. 35 ___-__  5. il______ E. 15 _ _ _ _ _ _  8.14 _ _ _ _ _ _  N. i 4 i - -  

tion. Rsngein pressure _-___-_ A _ _ _ _ _ _ _ _ _ _ _  0.898 _ _ _ _ _ _  1.053 _ _ _ _ _ _  1.120 _ _ _ _ _ _  1.450 _ _ _ _ _ _  1.148 _ _ _ _ _ _  

Date _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  #) _ _ _ _ _ _ _ _ _  5. _ _ _ _ _ _ _ _ _  30 ________- 24--------. %-- -_---- 22 

~ 

E:yg 
-. 

3 
'8.69 

8.16 

1.382 
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TABLE 34.-Absolute maximum and minimum pressures and range by months, inches 

LITTLE AMERICA 1929 , 
[Pressure reduced to sea level, 32' F. and gravity at 4S0, inches] 

Absolute maximum _ _ _ _ _ _  
Date- _ - - - - - - - _ - - _ _ 

Absolute minimum _ _ _ _ _ _  
Date _ - _ _ _ _ _ _ _ _ _ _ _ _ _  

Range _ - - - _ _ _ - _ _ _ _ _ - - - -  

January 
1929 

29. 78 
3 

28. 94 
29 

0. 84 

Fe:$Y March 1929 

February March 1 1934 1 1934 

29.75 
18 

29.83 
9 

0. 92 

29. 37 30. 04 
3 27 

28. 35 28.49 
27 3 

1. 02 1. 55 

I I --. 

30.07 
23,24 
28. 92 

7 
1. 15 

29. 90 
12 

29. 20 
2, 3 

0. 70 

July 
1929 

29. 53 
1 

28. 18 
5 

1. 35 

29.51 
21,22 
28. 74 

12 
0. 77 

LITTLE AMERICA, 1934 

29. 69 
17 

28. 76 
15,24,30 

0. 93 

April 
1934 

29. 41 
1 

28. 08 
3 

1. 33 

Absolutemaximum _ _ _ _ _ _ _ _ _ _ _ _ - _  
Date _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Absolute minimum _ _ _ _ _ _ _ - _ _ _ _ _ _ _  
Date -_ -_ - - . . _ - - - - - - -______-_  

Range _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

29.56 29. 67 29.93 
5 1 28,30 1 23 28. 35 28. 36 28. 29 

~- 
29. 64 29. 70 

12 25 
28. 98 28. 69 

22 3 
0. 66 1.01 

14 16 
1. 21 1 1.:: I 1. 64 

29. 57 
22 

27. 93 
3 

1. 64 

August 
1929 

29. 85 
19,20 
27.86 

16 
1. 99 

29. 31 29.08 29. 42 
27 27 16 

27. 68 28.22 28. 73 
5, 6 13 25 

1. 63 .86  . 69 

August 
1934 

29. 31 
5 

28. 16 
15 

1. 15 

29.22 
29 

27. 93 
27 

1. 29 

29.27 29. 65 28. 86 29. ;; 
28.04 27. 94 27. 52 27. 6; 

30 24 29 

15 16 27 
1. 23 1. 71 1. 34 1. 62 

-I- 
29. 86 29.45 

6 , 7  1 20 
28.05 28. 29 

18 6 
1.81 1 1. 16 

vember comber : 1 ::; 

I 

Sep- 

I-1-1- 

BOLLINO ADVANCE BASE, 1934 

[Station pressure, inches] 
r 

I April 1934 I May 1934 I June 1934 I July 1934 I August 1934 I September 193* 



TABLE 35.-Mean pressure with the differed wind directions by seaso128 at Little America and Bolling Advance Base 
LITTLE AMERICA, 1929 

1-10 

$0.028 

-.os 

+.047 

+.I24 

f.061 

+.078 

+.OS6 

finches. reduced to 32O F 

2-10 

-- 

-0.232 

-.on 
f.019 

+.OM 

-.I64 

+.073 

-.057 

sea level, and gravity at 45 

8 

m. 

- 
7 

W. 
9 

calm 

- 
10 

All 
direc- 
tions - 

29.373 

29.121 

29.121 

29.077 

29.217 

29.084 

29.188 
- 
- 

29.304 

29.091 

28.908 

2s. 738 

29.071 

28.934 

29. ooo 

-0.010 

+.on 

--.010 

-.M 

--.035 

-.014 

-.om 

- 
3 

E. 

- 

29.359 

29. In 

29.210 

29.161 

29.284 

29.120 

3.307 
- 

+0.089 

-.m 

-.OM 

+.016 

$.os2 

-.On 

-.ow 

- 
4 

SE. 

SUmmeI: 

Atltnmn: 

Winter: 

spring: 

Light season: 

Dark season: 

Year: 

Mean pressure ___________.___________ 

Mean pressure __.__.___________._____ 

Mean pressure ______.________________ 

Mean pressure . . . . . . . . . . . . . . . . . . . . . . .  

hfean pressure . . . . . . . . . . . . . . . . . . . . . . .  

Mean pressure- . . . . . . . . . . . . . . . . . . . . . .  
Mean pressure . . . . . . . . . . . . . . . . . . . . . . .  

- 

3-10 

29.401 

29.063 

29.168 

29.201 

29.338 

29.162 

29.274 

- 

4-10 

29.506 

.__.____ 

29.006 

29.454 

29.484 

29.090 

29.269 

29.573 

29.129 

29.008 

29.219 

29.517 

29.089 

29.139 

29.363 

29.133 

29.111 

28.991 

29.242 

29.070 

29.161 

29.462 

29.113 

29.063 

29.093 

29.359 

29.057 

29.161 

$0.023 

-.017 

-.062 

-.011 

+.om 

-.007 

+.ooS 

$0.074 

f.040 

-.001 

-.044 

+.002 

-.m 

-.016 

29.530 

29.269 

28.878 

28.737 

29.116 

28.917 

29.053 

29.277 

29.259 

28.895 

28.973 

29.025 

29.105 

29.071 

Summer: 

Autnmn: 

Winter: 

Spring: 

Light seeason: 

Darkseason: . 
Year: 

Mean pressure ____.__________________ 

Mean pressure- ______________.__.___ 

Mean pressure ___.______________..___ 

Mean pressure. ___.__._._____________ 

Mean pressure--- ________.___________ 

Mean pressure- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean pressure _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

29.280 

29.096 

28.790 

28.686 

29.018 

28.823 

23.961 

-0.024 

+.005 

-.I18 

-.052 

-.052 

-.I11 

-.039 

-0.049 

-.I27 

-.066 

--.188 

+.005 

-.I14 

-.041 

$0.005 

$..007 

$.016 

-.OS 

+.030 

f.150 

f.090 

$0.002 $0.082 

4.001 +.Ol6 

-.024 -.036 

-.037 -.001 

--.008 +.OW 

--.MI3 -.014 

, -.005 -.ow 

$0.003 

--.024 

+ . o s  

-.OS3 

-.m 

-.m 

+.010 

-0.168 

-.092 

+.043 

-.098 

-.086 

-.001 

--.039 

29.394 

29.147 

28.980 

28925 

29.198 

28.902 

29.086 

29.524 

29.289 

28.935 

a812 

29.174 

28.973 

29.100 

29.306 

29.108 

29.069 

28.967 

29.046 

29.033 

29.117 

29.351 

29.113 

29.031 

28,850 

29.215 

29.159 

29.189 

Mean pressum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Mean pressure _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Mean pressure _______._______________ 

Mean p r m  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Mean pressnre _______._______________ 

Mean pressnre-- ___________--  ~ _ _ _ _ _ _ _  
Mean pressure _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Autumn: 

Winter: 

Spring: 

Light season: 

Dark season: 

Year: 

29.349 

29.082 

29.041 

25.825 

29.162 

29: OOo 

29.1OQ 

$0.178 

+.I63 

--.om 
--.096 

--.on 

--.036 

+.m1 

$0.132 

+-.OR 

-.ox 

+.239 

+.115 

-+.OS2 

+.OB 

Winter: 

Dark season: 
M a n  pressure _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  28.514 28.456 28.558 28.715 28.592 28.540 28.701 28.538 28.650 28.601 -0.087 -0.155 -0.043 $0.114 

M a  pressure _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  28.562 28.439 28.703 28.701 28.543 28.574 28.637 28.545 28.751 28.636 -.074 -.I97 +.067 +.065 

-0.009 -0.061 $0.100 -0.063 $0.049 

-.093 -.062 f.001 -.W1 +.I15 

- 

9-10 

- 
$0. m 

I-. 009 

-. 113 
+. 142 
+. wo 
+. 005 
-. 049 
- 
- 

-0.027 

+. 168 

-.013 4 
4.1 

+. 135 
--.046 

+. 171 
+. 071 
- 

6 :. I 3w. 

-- I 7-10 8-10 

- 
+o. 133 

1 N. 1 NE. 

--- -I- 
29.141 

29.094 

29.140 

29.117 

29.113 

29.157 

29.131 

29.404 

29.059 

28.9FA 

28.984 

29.318 

28.986 

29.205 
- 

29.419 

29.100 

29.015 

29.058 

29.278 

29.041 

29.170 
- 

-0.014 

+. 001 
+. 089 
+. 084 
+. 007 
+. 036 
+. 119 

+0.031 

-. 062 
$. 037 

-. 093 

+. 041 
-. 098 

+. 017 
- 

to. 046 

-. 021 
-. 016 

-. 019 
+. 001 
-. 043 
-. 017 
- 

-. 115 

+. 377 
+. 207 
+. 006 
+. 081 

L 'TLE AMERICA, 1934 - 

to. 226 

+. 178 
-. 030 
-. 001 

+. 045 
-.017 

+. 053 

29.255 

25. !m 

28. 842 

28. 5% 

29.076 

28.820 

28.959 

29.206 

29.093 

28.876 

28.757 

29.026 

28.945 

28.985 
- 

29.28.1 

29. 098 

29.047 

28.730 

29.121 

29.227 

29.179 
- 

29.327 

29.074 

28.846 

28.721 

29.091 

28.927 

29.009 
- 

29.378 

29.131 

28.907 

28.694 

29.073 

28.925 

28.984 
- 

29.367 

29.190 

28.667 

28.832 

29.119 

28. 9% 

29.026 
- 

-0.098 

+. 002 
-. 032 

+. 019 
-. 045 
+. 011 
-.015 
- 

-0.010 

+. 007 
+. 055 
-. 008 

+. 050 
+. 293 
+. 179 
- 

t o .  053 

+. 099 

+. 059 
+. 094 
+. 048 
+. 031 
+. 026 
- I 

LITTLE AMERIL-I, COMBINED DATA-1929 A N D  1934 - 
29.li8 

29.014 

29.058 

28.810 

29. ow 
29. rn8 

28.060 - 

29.348 

29.107 

28.991 

28.871 

29.177 

29.086 

29.094 - 

29.428 

29.122 

28.979 

28.907 

29.209 

28.995 

29.074 

m. 47a 

29.143 

28.991 

29.147 

29.300 

29.091 

29.127 

29.346 

29.106 

29.015 

28.80s 

29.185 

29.009 

29.099 

-0.040 

+. 002 
+. 054 
+. 059 
-. 139 

+. 024 
+. 018 

to.048 

+. 041 
-. 035 
+. (17 
+. 013 
-.017 

-.013 

BOLI $0 ADVANCE BASE, 1934 
Station pressure, inches 



TABLB 36.-Mean pressure for 10-day intervals at Little. America and 
Bolling Advance Base, inches 

LITTLE AMERICA, 1829 

Dates inclusive I Meansea- 

T o -  

Jan. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 20, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 31, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 20. 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  

From- 

Jan. 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb.1, 1929___-------..-- 
Feb. 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Mar. 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Mar. 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Mar. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Apr. 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Apr. 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Apr. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
May 1 , 1 9 2 9 _ _ _ _ _ _ _ _ _ _ _ - -  
May 11,1929_____-_-_. ._- 
May 21, 1929___-__-_.._-- 
June l ,  1 9 2 9 _ _ _ _ _ _ _ _ _ - _ _ _  
June 11, 1929__---_--..--- 
June 21,1929___.._-----..- 
July 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
July 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
July 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 11, 1929_________-_ -  
Sept. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 1, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 11, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 21, 1929 _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 1, 1930 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 11, 1930 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 21, 1930 _ _ _ _ _ _ _ _ _ _ - _ _  
Feb. 1, 1930 _ _ _ _ _ _ _ _ _ _ _ _ _  

level pres- 
sure 

29. 608 
29.405 
29.259 
29.148 
29. 138 

From- 

May 1, 1 9 3 4 _ _ _ _ _ _ _ _ _ _ _ - -  
May 11, 1934____- -_ -_ - -_  
May 21, 1 9 3 4 _ _ _ _ _ - _ _ _ _ _ -  
June 1, 1934_- -______- -_ -  
June 11, 1 9 3 4 _ - _ _ _ _ _ _ _ _ - _  
June 21, 1 9 3 4 _ _ _ _ _ _ _ _ _ _ _ -  
July 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
July 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
July21, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 1,1934______-. .-____ 
Aug. 11, 1934_.._---_-____ 
Aug. 21, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 21, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 21, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 21, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 21, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 1, 1935 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 11, 1935 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 21, 1935 _ _ _ _ _ _ _ _ _ _ _ _ _  

To- 

May 10, 1934________-_ - - -  
May 20, 1 9 3 4 _ _ _ _ _ _ _ _ _ _ _ _ _  
May 31, 1934__-__- - -_ -___  
June 10, 1934--___--------  
June 20, 1934___-__-____- -  
June 30,1934-_______..____ 
July 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
July 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
July31, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 10, 1934__-___-_ -_ -_ -  
Aug. 20, 1 9 3 4 _ _ - - _ _ _ _ _ _ _ _ -  
Aug. 31, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 30, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 31, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 30, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 31, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 10, 1935 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 20, 1935 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 31, 1935 _ _ _ _ _ _ _ _ _ _ _ _ _  

Feb. 28; 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Mar. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Mar. 20.1929 _ _ _ _ _ _ _ _ _ _ _ _ _  

" ,  
May 20,1929 _ _ _ _ _ _ _ _ _ _ _ _ _  28.848 
May 31. 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ I  28.827 

29.332 
29.318 
29.222 

Mar. 31, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Apr. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Apr. 20, 1929 _ _ _ _ _ _ _ _ _ - _ _ _  
A r. 50, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
d a v  10. 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  

" ,  
Aug. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 20, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 31, 1929_______..__--.. 
Sept. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 20, 1929_____,-______ 
Sept. 30, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 20, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 31, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 20, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Nov. 30, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 20, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 31, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 10. 1930__----_--__-_ 

29.043 
29.214 
29.448 
29. 148 
29. 056 

29. 
29. 
28. 
29. 
2 8. 
28. 
28. 
29. 
28. 
29. 
2 9. 
29. 
29. 
29. 
29. 
29. 

June 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
June 20, 1929-______- -__- -  
June 30, 1929--___-_-_----  
July 10, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
July 20, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  
Julv 31. 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  

287 
020 
982 
352 
854 
696 
668 
041 
928 
083 
440 
649 
535 
766 
519 
210 

29.081 
29.224 
29.620 
29.060 
28.898 
28.945 

Mar. 28, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Apr. 1, 1 9 3 4 _ _ _ _ - _ _ _ - _ _ - -  
Apr. 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
A r. 21, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
May 11, 1 9 3 4 _ _ _ _ _ _ - - _ _ _ _  
May 21, 1934_____- -_ -__-  
June 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
June 11, 1934_-____..--___ 
June 21, 1934-____-____-_  
July 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
July 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
July 21, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Bug. 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 21, 1 9 3 4 _ _ - _ _ - - _ _ _ _ -  
Sept. 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 21, 1934_______- -___  
Oet. 1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  

d a y  1, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  

LITTLE AMERICA, 1034 

Feb. 1 . 1 9 3 4 _ _ _ _ _ _ _ _ _ _ - _ -  I Fcb. 10. 1934____-__-_____________ I 

Mar. 31, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Apr. 10, 1934-_-__---_-_-- 
Apr. 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
A r. 30, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
May 20, 1934_-___-__-___-  
May 31, 1934___..________- 
June 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
June 20, 1934__,----,-,--- 
June 30, 1934___-_ - - -____-  
July 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
July 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
July 31, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Aug. 31, 1934_-,----,-_--. 
Sept. 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 30, 1934___---__-__-.  
Oet. 7, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  

d ay 10, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  

Feb. 20; 1,934 

Jan. 20; 1930 _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan. 31, 1930 _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 4, 1930 _ _ _ _ _ _ _ _ _ _ _ _ _ _  

29.335 
29. 218 
29.146 

TABLE 36.-Mean pressure for 10-day intervals at Little America and 
Bolling Advance Base, inches-Continued 

LITTLE AMERICA, 1834-Continued 

Mar. li, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Mar. 21, 1934 _ _ _ _ _ _ _ _ _ _ _ _  
Apr. 1, 1934 _ _ _ _ _ _ _ _ _ _ - _ _  
Apr. 11, 1934 _ _ _ _ _ _ _ _ _ _ _ _  

Dates inclusive 

Mar. 20; 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  29.231 
Mar. 31, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  29. 307 
Apr. 10, 1934 _ _ _ . . _ _ _ _ _ _ _ _ _  28.944 
Apr. 20, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _  29.059 

Eean sa- 
svel sure pros- 

29.155 
28. 951 
29.096 
29.029 
28.766 
29.055 
29.161 

29.179 
28.748 
28.644 
28. 716 
28.624 
28.862 
29.000 
28.644 
28.576 
28. 732 
28.821 
28.532 
28.853 
29.130 
29. 284 

29.564 
29.461 
29.441 

- 

28.869 

28.956 

/ 

/ 

29.048 
28.669 
28. 806 
28.702 
28.862 
28.638 
28.823 
28.682 
28.475 
28.721 
28.842 
28.505 
28.923 
28.410 
28.271 
28.435 
28.337 

28.620 

c__I 

28.530 

28.387 



5. WIND 
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Table of corrections applied to indicated velocities-Continued 

Correction 

El;:$ By &cup anemometer, m. p. h. 1 hour 

Continuous automatic records of wind direction and 
velocity were made at Little America and Advance Base. 
At both stations the height of the anemometer above the 
snow surface was about 15 feet, and a t  Little America 
the exposure was identical on the two expeditions. Vari- 
ous results obtained from the automatic records are given 
in the following tables; 4-cup anemometers were used on 
the first expedition, and 3-cup on the second. All 
recorded velocities have been corrected according to the 
following table of corrections: 

Table of corrections applied to indicated uelocities 
[Oomctions ap lfed to mfnd veloclt~w determined by anemometers. correction added 

,&en the sign is plus and subtraoted when the sign 18 minus] 
I 

Correction 

giz::tl", By &cup snemometor, m. p. h. By 4-cup anemometer, m. p. h. 
houi 

+A 
-1 
-2 

-ii - 22 - 23 
- 24 - 25 - 26 - 27 - 28 - 29 

I 

- 30 - 31 
- 32 - 33 - 34 - 35 

In table 37 the absolute maximum velocity is defined a0 
the velocity corresponding to the mile of wind passage in 
the shortest time. The prevailing direction is determined 
from the hourly values of wind direction for the period in 
question and is defined as that direction for which the 
hourly values have the greatest frequency. The mean 
wind velocities with the different wind directions given in 
table 38 have likewise been computed from hourly values 
of direction and velocity. 

Tables 39, 40, and 42 have all been computed from 
hourly values. In table 40 the mean direction, resultant 
direction and velocity and stability have been computed 
in the same manner as described above for the pilot-balloon 
ascents. Table 41 gives the mean maximum velocity 
with the different wind directions, computed from the 
values of the maximum direction and velocity for each 
day. The percentage frequency of cases when the daily 
maximum occurred with the different directions is also 
given. The number of days in each month with light and 
strong winds is given in table 4lA, in which a strong 
wind was arbitrarily defined as that in which the mean 
daily velocit was equal to or greater than 20.0 miles per 

for the da was less than or equal to 5.0 miles per hour. 
There is a so iven the number of days when the absolute 

miles per hour, The definition of maximum velocity has 
already been given above. Table 42, which was com- 
puted from hourly values, ives the frequency distribu- 

order to compare the wind characteristics at Litt e Amer- 
ica with those at McMurdo Sound. 

hour, and a E 'ght wind as that in which the mean velocity 

maximum 5 ve ocity was equal to or greater than 30.0 

P tion of the different wind ve ! ocities and was com uted in 



July Septem- January F&ruary Mnrch April June 1029 &ro 

Meanvelocity, m. p. h _-_-_- -  9. 5 11. 1 12. 9 8. 4 8. 8 10. 1 7. 9 8. 9 8. 2 
Mean maximum velocity, 

m . p . h  16.9 19.2 23.3 17.4 17.9 20.2 18.6 17.2 16.7 
Absolute maximum, direction 

and velocity, m. p. h _ _ _ _ _ _ _  SE. 46 NE. 38 E.53 E.30 E. 35 NE. 40 SE. 54 NE. 44 E. 36 
nate--_-------------------- 10 12 9 26 1 25 5 17 18 
Prevailing direction-- - - - - _ - - - S. E. E. E. E. E. sw. E. SW. 

1929 1929 1920 1929 %% 1920 1029 
-___------ 

LITTLE AMERICA, 1034 

Ortober NrJvem- Derem- 
1929 her 

I920 E 9  ____--__- --- 
9. 1 9. 2 8. 6 9. 7 

15.6 16.6 14.0 15.7 

E. 29 E. 22 E.25 E. 28 
12 14 20 28 
E. E. E. E* 

- 
8. 9 

16. 4 
E.30 

July 
1934 -- 
11. 0 
22. 1 

SE. 59 
22 

SE. 

__+ 

11. 8 
19. 5 

E. 29 

,-I-)- 
Mean velocity, m. p. h _ _ _ _ _ _ _ _ _ _ _  
Mean maximum velocity, m. p. h-- 
Absolute maximum, direction and 

velocity, m. p. h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Date-------- - - - - - - - - - - - - - - - - - - -  
Prevailing direction- _ _  - - _ _ _ _  - _ _  _ _  

13. 0 14. 3 14. 3 12.1 12. 0 
23. 7 27. 2 26. 5 24. 2 23. 6 

E. 47 { sE. E. 47* 47 }sw. 36 
3 14,22 6 

IS. E. E. 

} SE. 4o N ~ .  42 
21 7, 8 

SE. E. 

Novem. 
her 
1934 

11. 2 
20. 2 

N. 34 
25 
E. 

8. 8 
19. 7 

E. 45 
28 
E. 

11. 5 13. 4 
23. 0 23. 7 
E.45 SE. 49 

20 28 
E. E. 

26 
;5 1 E. 

January February March Aprll May June July August se{zm* October 

Meanvelocity,in. p. h _ _ _ _ _ - _ _ _ _ _  10.34 11. 84 13.57 11.37 10.42 11.04 9.44 8. 84 9.89 11. 22 
Mean maximum velocity, m. p. h-- 17.37 20. 91 25. 24 21.97 21.02 21. 88 20.35 18.45 19. 82 19. 68 

SE. 59 E. 45 E. 45 SE. 49 
Prvailing direction. - - - - - - - - - - - - - - E. E. E. E:. IC. E. SW. E. E. E. 

-- ---I- 

I 
direction and }SE. 46 SE. 40 E. 53 E. 47 { :ke447; }NE. 40 velocity, m. p. h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I 

4 

bcr ber 

10.21 8. 76 
18. 10 15. 18 
N. 34 E. 30 

E. IL 

- --- 

Summer Fall Winter Spring Light seson -_-_ 
Mean velocity, m. p. h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9.76 10.02 8. 94 8. 83 10.08 
Mean maximum velocity, In. p. h _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _  16. 42 19.53 18. 64 16. 30 17.48 
Absolute maximum, direction and velocity, m. p. h--- SE. 46 E. 53 SE. 54 E. 36 E. 53 
Prevailing direction- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - E. E. E. E. E. 

Dark swwn Year 
--__M 

8 71 9. 39 

E. E. 
17. 98 17.73 

SE. 54 SE. 54 

/ 

Summer Fall Winter Spring Light season Dark season - 
Mean velocity, 111. p. h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  10. 89 13. 56 10. 57 12.06 12.01 11. 60 
Mean maximum velocity, m. p. h _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  19. 15 25. 97 21. 78 22.32 21. 63 23. 16 

Prevailing direction- - - - - .. _ . - - - - - - - - - - - - - - - - - - - - - - 
Absoluttc maximum, direction and ve1ocit.y- - - - - - - - - - SE. 40 { ka4;i } SE. 59 

E. 
8E. 49 SE. 49 SE. 59 

E. E. E. E. E. 

Year -_- - 
11.80 
22.42 

SE. 59 
g .  - 

Summer Fall Winter Spring Light season Dark sflason --- - 
Mean velocity, m. p. h - - - - - -_ - - - -  - - - - -  - - _ _ _ _ _ _ _ _ _  10. 29 11. 79 9. 76 10.45 11. 15 10. 16 

Absolute maximum, direction and velocity, m. p. h--- SE. 46 E. 53 SE. 59 SE. 49 
Prevailing direction - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - 
Mean maximum velocity, m. p. h _ _ - -  - - -  - - _ _ _ _ _ _ _ _ _  17. 70 22.75 20. 21 19. 31 19.49 20. 57 

E. 53 SE. 59 
E. E. E. E. E. 

Year 
--/ 

10.58 

SE.59 lG. 
20.04 

--L 

April 1934 May 1034 June 1034 July 1034 Winter 
1934 1034 _- 

Mean velocity, m.p.  h . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - -  9. 5 7. 2 8. 9 8. 0 6. 6 8. 1 8. 13 
Mean maximum velocity, m. p. h _ _ _ _ - _ _ _ _ _ _ _ _ - - -  - - - - - -  15. 7 13. 7 17.2 13.3 11. 6 15. 6 13. 32 
Absolute maximum, direction and velocity, m. p. 11 - - - - - { N. 38 NW. 29 N. 38 
Date--____--------- - - - - - -_-------- - - - - - - - - - - - - - - - - -  3, 4 
Prevailing direction- I - - - - - - - 

NE: ig} N. 66 NE. 32 SE. 28 
22 2 25 28 30 

SE. SE. SE. SE. NW. SE. - - - - - - - - - - - - _ - - - - - - - - - - SE. 

Dark sra90n 
19% 
L 

8. 0' 

N. 6' 
_ _ _ _ _ _ _ _ - - - - - - - -  __-- - - - -  

/ 



Winter _ _ _ _ _ _ _ _ _  
Spring _ _ _ _ _ _ _ _ _ _  
Light season _ _ _ _  
Dark season _ _ _ _ _  

10.47 11.89 12.05 11. 45 7.09 7.03 6. 14 6. 70 
8.33 9. 1111.35 9.23 7.20 7.67 6.85 8.38 
9.3711. 2012. 52 9.62 8. 05 7. 75 6. 96 8. 16 

10.07 11.07 12.39 9. 62 6.66 7. 15 7.01 6.33 ~~. . ~. 

Sectember 1929-- 
October 1929---- 
November 1929-- 
December 1929-- 
January 1930---- 
Year, 1929 _ _ _ _ - -  

11. 
5. 
9. 

10. 
10. 
9. 

2 
2 
2 
5 
0 
62 

11. 
9. 
7. 

11. 
8. 

11. 

6 
7 
8 
8 
3 
15 

10. 
16. 
11. 
11. 
12. 
12. 

6 
9 
0 
2 
2 
46 

11. 
8. 
7. 
9. 

11. 
9. 

Summer _ _ _ _ _ _ _ _  
Autumn _ _ _ _ _ _ _ _  
Winter _ _ _ _ _ _ _ _ _  
Spring _ _ _ _ _ _ _ _ _ _  
Light season _ _ _ _ _  
Dark season _ _ _ _ _  

12.32 10.47 12.40 15. 19 8.49 9. 15 6.79 10.26 
18. 7220.04 17. 65 14.94 8.20 8.69 8.44 17.06 
15.77 17.49 14. 66 16. 17 7.66 8.04 6.43 8.24 
15.43 14.21 16.02 13. 63 7. 72 11. 11 7. 61 8. 79 
14. 12 13.87 14. 64 14.92 8.59 9.96 8.39 11.32 
17.01 17. 80 16. 39 15.43 7.48 8. 27 6. 35 7.44 

3 
3 
9 
5 
8 
7 
0 
6 
6 
1 
3 
9 
50 

19.7 
15.0 
13. 1 
16.2 
13. 1 
26.7 
7. 4 

10.2 
15.8 
12.7 
9. 8 

12.4 
15. 2( 

July 1934 _ _ _ _ _ _ _  
August 1934 _ _ _ _ _  
September 1934-_ 
October 1934 _ _ _ _  
November 1934_- 

17.8 13.1 14. 
7.7 27. 6 13. 

16. 1 13.8 17. 
14. 3 18. 6 15. 
16. G 10.3 15. 

7. 6 
7. 5 
8. 9 
7. 2 
7. 3 

10. 9 
8. 03 

7. 7 6. 7 7. 5 
12. 1 6. 2 7. 0 
12. 1 10. 3 7. 9 
8. 2 8. 5 11. 2 
9. 4 4. 6 9. 0 

10. 3 6. 9 10. 5 
8. 93 7. 17 10.08 

January _ _ _ _ _ _ _ _ _  
February _ _ _ _ _ _ _ _  
March ________.._ 

_ _ _ _ _  % ~ ~ ~ - - ~ _ ~ ~ ~  _ _ _ _ _  
June _ _ _ _ _ _ _ _ _ _ _ _  
July _ _ _ _ _ _ _ _ _ _ _ _  
August _ _ _ _ _ _ _ _ _  
September _ _ _ _ _ _  
October _ _ _ _ _ _ _ _ -  
November _ _ _ _ _ _  
December ___..__- 
Year _ _ _ _ _ _ _ _ _ _ _  

11. 
15. 
18. 
14. 
13. 
13. 
10. 
10. 
14. 
12. 
13. 
9. 

12. 

57 
19 
91 
30 
69 
46 
70 
83 
55 
93 
63 

I 25 
96 

10. 
15. 
14. 
10. 
14. 
12. 
18. 
10. 
11. 
12. 
10. 
9. 

13. 

34 
4G 
09 

11. 
8. 
9. 

TABLE %.-Mean wind velocity with the diferent wind directions at 
Little America and Boll.ing Advance Base, bv month, season, and year 
m. p .  h.-Continued 

LITTLE AMERICA, 1929 

TABLE 38.-Afean wind velocity with the diflerent wind directions at 
Little America and Bolling Advance Base, by month, season, and year 
m. p .  h. 

LITTLE AMERICA, 1929 

North N:g:- South- South South- West North- 1 1 1 1 enst / 1 west 1 1 west 

Summer _ _ _ _ _ _ _ _  9 81 11 50 11 69 9 58 8 50 7 71 6 81 7.07 
Autumn _ _ _ _ _ _ _ _  1 9: 2dlO: 12/14: 591 8: 18/ 6: 291 7: 221 8: 191 _ _ _ _ _  

Aukust 1929 _ _ _ _ _  112. 2 114. 7 112. 7 114. 8 1 7. 6 1 5. 8 I 5. 4 I 6. 7 
4 6. 8 8. 5 7. 3 4. 5 
81 7.6 1 6 . 9  1 5 . 5  I _ _ _ _ _  
4 7. 3 6. 8 8. 2 12. 2 
4 0 1 7 . 7  7. 0 1 7 . 7  5. 5 1 6 . 8  6. 4 1 5 . 0  7. 8 

62 7.48 7.37 6.99 7. 14 

LITTLE AMERICA, 1934 

4 I I I 

LITTLE AMERICA, 1934 

February 1934-__ _ _ _ _ _  - _ _ _ _  14. 
March 1934 _ _ _ _ _  18. 5 22.0 18. 
A ril 1934 _ _ _ _ _ _ _  19. 5 19. 9 19. 
d a y  1934 _ _ _ _ _ _ _  18. 2 18.0 14. 
June 1934 _ _ _ _ _ _ _  19. 1 15.9 15. 

6.4 6.0 9.1 _ _ _ _ _  
7. 7 1-6. 8 1 4. 3 1 2. 5 
8. 6 7. 9 6. 5 4. 0 

LITTLE AMERICA-COMBINED DATA-lQ29 AND 1934 7. 2 I 8. 4 1 6. 1 113. 4 

Wint,er - ~ _ _ _ _ _ _  112. 23/13. 46/13. 13114. 951 7. 591 7. 571 3. 971 7. 56 

I l l  
Year _ _ _ _ _ _ _ _ _ - _  112. 43\13. 02/13. 96113. 10) 7. 721 8. 131 7. 091 9. 45 LITTLE AMERICA-COMBINED DATA, 1929 AND 1934 

I I I I I I I I I I I I I I I I  
79110. 181 9. 561 6. 75 

00 
88 

72 15. 
18 18. 
oo- - -  

BOLLINO ADVANOE BASE, 1934 

521 2. 50 
78 
38 
35 
63 
90 

E /  $ 
50 6. 

-., - - -  
June1934 _ _ _ _ _ _ _  10.0 9.5 9 . 1 1 1 . 2  7.3 8 . 4  5 . 5  5.9 
July1934 _ _ _ _ _ _ _  1 9 . 4  1 2 . 3  1 3 . 2  111.3 1 8 . 5  1 4 . 9  1 4 . 8  1 6 . 7  
August1934 _ _ _ _ _  6.6 6.5 6.1 7.2 5.9 5.6 4.6 7.6 

62 211 7. 7. 23 121 7. 6.921 57 8. 5. 

10 7. 72 8. 13 7. 

.~ 

31 
38 
45 

7u 9.49 11. 
43/13. 02/13. 

~ I I I I I I I I  I 1  I I I I I I 



TABLE 39.-Percentage frequency and percentage movement for the different wind directions at Litlle America and Bolling Advance Base, by 
month, season, and year 
LITTLE AMERICA, 1928 - 

I 

Per- 
cent 
fro- 

Zuency 

5. 2 
1. 1 
. 3  

2. 5 
4. 4 
6. 8 
2. 7 
2. 6 
1. 7 
2. 8 

January 1929 _ _ _ _ _ _ _ _ _ _ _  
February 1929 _ _ _ _ _ _ _ _ _ _  
March 1929 _ _ _ _ _ _ _ _ _ _ _ _  
A ril 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

d a y  1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
June 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
July 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
August 1929___ _ _  _ - - _ - _ - 
September 1929 _ _ _ _ _ _ _ _ _  
October 1929 _ _ _ _ _ _ _ _ _ _ _  
November 1929 _ _ _ _ _ _ _ _  ~ 

December 1929- _ _ _ _ _ _ _ _  
Janumy 1930 _ _ _ _ _ _ _ _  - _ _  
Year, 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Per- 
cent 

move- 
ment -- 

10. 9 
14. 4 
4.8 
2. 9 
2. 9 

12. 5 
4. 3 

10. 7 
1. 7 
3. 1 

North I Northeast I E a t  

Per- 
cent 
fre- 

Zuency 

Per- 
cent 

move 
ment 

Per- Per- 
cent cent 

move- fre- 
ment quencj --- 

4. 9 
1. 5 
. 3  

2. 3 
5. 0 
7. 6 
2. 0 
3. 5 
2. 3 
1. 7 
5. 1 

12. 2 
LO. 1 
4. 41 

5. 1 
LO. 1 
11. 2 
4. 33 

3. 1 
3. 7 
7. 6 
6. 52 

3. 6 
2. 7 
8. 8 
5.55 

56. 7 47. 2 
40. 7 31. 3 
49. 5 39. 5 
46. 52 35. 33 

February 1 9 3 4 - - _ _ _ _ _ - _ _ _ - _ _ -  
March 1934 _ _ _ _ _ _ _ _ _ _ _ _  
April 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
May 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
June 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
July 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
August 1934 _ _ _ _ _ _ _ _ _ _ _ _  
September 1934 _ _ _ _ _ _ _ _ _  
October 1934 _ _ _ _ _ _ _ _ _ _ _  
November 1934 _ _ _ _ _ _ _ _ _  
December 1934 _ _ _ _ _ _ _ _ _  
January 1935 _ _ _ _ _ _ _ _ _ _ _  
Year, 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4. 3 
4.7 
5. 1 
4.0 
3. 0 
1.3 
7. 9 

12.2 
11.9 
6.0 

16. 7 
6.7e 

LO. 7 18 4 21. 2 
9. 9 154: 9 147. 6 

2.9 

. 1  

.1  

. 7  
1.9 
1.9 
1.6 
3.5 
1.1 
4.6 
1. 58 

LO. 4 161. 9 151. 9 

- _ _ _ - _ _ _ - _ _ _ _ _ _  0.7 
2.2 _ _ _ _ _  . 3  

. 3  _ _ _ _ -  . 9  

. 4  _ _ - _ -  . 3  

. 7  _ _ _ _ _  . 3  
2.3 _ _ _ _ _  1.2 
3.2 _ _ _ _ _  . 7  
2.7 _ _ _ _ _  . 7  
3.5 __-- -  . 4  
1.1 ___-_  . 5  
5 .1  _ _ _ _ _  .1  
1. 85 _ _ _ _ _  .52 

_ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ - -  

2. 8 150. 9 138. 0 

- -_--  
3. 4 
3. 5 
3. 4 
2. 5 
1. 9 
1. 5 
5. 7 
11. 4 
8. 1 
6. 2 

L4. 1 
5. 33 

_ _ _ _ -  
9. 1 
9. 2 
7. 8 
7. 2 
1. 8 
4. 7 
3. 7 
4, 1 
2. 9 
5. 8 
9. 1 
5. 81 

Wind from- 

Southeast I South I Southwest I West I Northwest 

5.3 
5. 4 
1.5 
1.5 
3.0 

- 
Per- 
cent 

movc. 
ment 

~ 

LO. 4 
7. 5 
3. 9 
3. 7 
1. 8 
2. 7 
6. 7 
8. 1 
7. 3 
5. 3 
4. 2 

LO. 2 
7. 6 
6. 01 
- 

40.9 34.2 22.2 16.5 14.1 20.7 8.7 15.7 1.1 3.0 
42. 8 32. 5 17. 0 15. 6 9. 1 12. 6 17. 8 26. 9 2. 0 3. 8 
15.3 11.4 34.0 17.2 11.8 18.1 22.2 28.9 11.2 20.0 
31.7 21.4 4.6 5.5 19.7 22.8 20.4 23.2 15.7 20.6 
43.0 28.2 2.5 2.8 13.5 21.0 17.4 16.7 10.1 18.7 

3 . 0 4 6 . 7  39.9 8.4 7.1 11.0 16.5 10.3 11.3 5.7 7.4 
3 . 2 4 0 . 9 3 0 . 3  8.8 7 . 8 1 6 . 2 2 5 . 4 1 0 . 9 1 4 . 9  4.9 6.4 
5 . 9 4 2 . 3 3 3 . 4  8.9 9 . 0 2 2 . 4 2 7 . 4  9.7 9.1 3.8 7.4 

- 
~er-1 Per- I Per- I Per- I Per- I Per- I per- I per- 

January _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  
February _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
March ___________..___.._ 
A r i l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
d a y  _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _  
June _____-______- - - - - -_  
July _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _  
August _ _ - _ _ _ _ _ - _ _ _ - - _ _  
September _ _ _ _ _ _ _ _ _ - _ _ _  
October _--___-- - -  -----_ 
November _ _ _ _ _ _ _ - - _ - _ _ _  
December _____- - - - -  - - - -  
Year ___- - - -_ - - - -  - - - - - -  

&nt cent cent cent &ut Gnt  io3 &it 
fre- 1 move- 1 fre- 1 move- 1 fre- I move- 1 Ire- 1 move. 

,uency ment quency ment quency mcnt quency mcnt 

10.96 10.14 9.23 9.6431. 7728.82 8.79 8.54 21.8722.64 9. 98 10. 95 4.78 7.23 1.86 2.00 _ _ _ _ _  0. 14 
0. 85 0. 65 8.46 6. 1642. 9138.4324. 51 18.2814.0923.51 5. 25 8. 12 3. 27 4.01 0. 17 .09 _ _ _ _ _  . 75 
2.41 1.84 7.06 5. 4451. 3741.67 5. 93 5. 50 12.07 18. 63 12. 85 16. 11 6.28 9.38 1.50 1.09 _ _ _ _ _  .34 
3.82 2.99 6.89 4.8657.0937.29 8.27 8.61 13.3524.86 8.01 14.44 2.91 3.68 _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  3.26 
5.05 3.90 5.75 4.1746.8935.6913.58 9.8114.0420.5011.0217.47 3.62 5.78 .03 .13 _ _ _ _ _  2.55 
5.65 4.51 9.61' 7. 92 51.4942. 22 10.48 9. 31 8. 57 11. 94 12. 65 19. 31 1.28 2. 43 , 2 7  . 62 _ _ _ _ _  1. 74 
2.59 2.28 2.83 3.0218.8013.9822.5311.2914.4720.2328.4532.39 9.2513.51 1.07 1.08 _ _ _ _ _  2.22 
2.40 2.02 7.68 3.9732.21 22. 18 6.36 5. 1723. 51 27.02 16.77 21.84 10.31 14.38 1. 12. 1.34 _ _ _ _ _  2.08 
5. 57 3. 68 2. 86 2. 1536. 6924. 93 4. 49 4.0318. 6226.0421.9822.08 8. 5312. 99 1.26 1.88 _ _ _ _ _  2.22 
7.94 7.12 3.67 2.8948.4138.98 7.20 6.3215.3321.3010.9213.44 5.59 8.20 .95  1.34 _ _ _ _ _  .40 
8.87 6.60 3.00 3.4048.0438.82 6. 72 6.4615.6822. 15 9.8313.26 5.62 6.88 2.23 2.01 _ _ _ _ _  .42 
9.08 8.13 4.73 4.3741.5032.33 9.61 9.0719.7824.33 9.7112.30 4.56 7.32 1.03 1.08 _ _ _ _ _  1.14 
5.65 4.80 6.15 4.9942.4832.6110.32 8.3316.0221.9212.9016.78 5.41 8.06 1.00 1.11 _ _ _ _ _  1.40 - 

0.8 132.2 129.9 116.6 116.3 1 3 . 9  1 5 . 3  1 0 . 3  

Summer _ _ _ _ _ _ _ _ _ _ _ - - _ _  
Autumn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Winter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Spring _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Light season _ _ _ _ _ _ _ _ _ _ _ _  
Dark season _ _ _ _ _ _ _ _ _ _ _ _  

9 . 9 1 8 . 8 2 7 . 6  . 6  1.4 1.2 1.8 . 2  
3 . 6 1 4 . 0 2 4 . 6  6.9 8.3 2.8 4.0 
5.3 l l l l l l i  17.5 25.3 15.5 20.3 5.6 5.3 
3.1 14.0 20.3 14.2 19.2 7.1 8.6 

6.94 6.98 9.36 8.0341.1134.71 8.88 9.1519.6922.87 8.2410.55 4.51 6.53 0.38 0.62 _ _ _ _ _  0.66 
2. 22 2. 42 3. 70 3. 70 59. 13 40. 94 3.22 3. 97 14. 5323.36 11. 39 15. 93 4.85 5.98 _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  3. 70 
4. 56 3. 89 9. 45 7. 11 40.7730. 25 5. 68 4.44 17.20 21.69 17.90 22. 78 3. 76 5.48 .68 . 91 _ _ _ _ _  3.44 
3. 02 3.21 2.64 2.5645. 8335. 67 5. 55 5.31 20. 6625.37 15.83 18. 22 6. 11 7. 88 .35 .37 _ _ _ _ _  1.42 
4.76 5. 14 6. 85 6.20 49. 12 39. 74 6. 88 7. 24 18. 31 23. 03 8. 51 11. 12 4.57 6.65 .30 .37 _ _ _ _ _  .51 
3. 92 3.39 6. 11 4. 80 43.03 30.26 4. 95 4. 49 18.03 23.59 18. 51 22. 54 5.04 6.26 ,40  .55 _ _ _ _ _  4. 12 

3.1 17.9 111.3 16 .5  111.7 I . 4  1 1 . 0  I . 4  
5 . 4 1 8 . 1 2 2 . 3 3 7 . 3 3 5 . 9  6.6 7.0 1.4 
4.8 26.5 31.2 13.2 20.4 5.0 8.2 . 3  
5.3 25.8 31.1 28.4 27.5 6.4 7.2 . 3  
5.5 21.7 26.1 11.9 15.6 5.4 9.0 _ _ _ _ _  
5 . 1 1 5 . 0 1 8 . 9  8 . 6 1 1 . 7  6.5 7.4 . 7  
9 . 0 1 7 . 1 2 1 . 4  9 . 8 1 5 . 5  5.3 7.2 1.0 
6 . 9 1 0 . 7 1 3 . 5  6.6 8.3 7 . 8 1 1 . 2  .1  
5. 96118. 41/23. 29112. 79/16. 431 4. 771 6. 471 . 3f 

LITTLE AMERICA, 1934 

_ _ _ _ _  26.0 23.5 48.6 31.9 7.4 17.2 11.8 19.1 6.2 7.6 
5. 9 138. 0 129. 7 1 7. 8 I 7. 4 110, 3 112. 7 118. 2 123. 8 1 9. 4 114. 6 
6.7 59.4 42.8 10.9 11.9 10.9 24.4 3.6 8 .6  1.3 2.1 

9 . 1 2 7 . 9 2 5 . 4  8.5 8 . 1 2 2 . 8 2 4 . 5  7.4 8.5 3.0 5.1 
4. 38/38. 88129. 59/14. 12110. 9~11.3. 89120. 40112. 99117. 161 5.971 9. 8: 

LITTLE AMERICA, COMBINED DATA, 1929 AND 1934 

-I . 

Summer _ _ _ _ _ _ _ _ _ - _ _ _ _ _  9.011 7.96 5.73 5.9632.0228.1118.9113.5518.7124.00 9.2611.02 4.08 6.54 2.29 2.43 _ _ _ _ _  0.47 
Autumn _ _ _ _ _ _ _ _ - - - - _ - _  4.69 3.40 8.77 5.9346.2435.5113.1811.9611.6419.2510.3416.12 4.12 6.61 1.03 .82 _ _ _ _ _  . 41  
Winter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2. 92 1. 95 4.59 2. 76 30.15 21.65 19.56 12. 73 13. 10 17. 93 20. 13 26.36 9. 10 14. 90 .89 1. 13 _ _ _ _ _  . 59 
Spring _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  10.78 8.42 3.62 3.0743.7532.92 6.68 5.9113.3920.9212.7014.24 6.8210.81 2.27 3.11 _ _ _ _ _  .60 
Lightseason _____-__ - -__  9.13 7.77 5.68 4.9237.7230.9512.7410.2614.9220.8611.6614.06 5.68 8.14 2.46 2.61 _ _ _ _ _  .46 
Dark sewon _ _ _ _ _ _ _ _ _ _ _ _  4.47 3.05 5. 94 3. 87 40. 00 28.32 15.44 11.61 12.87 19.97 14.29 20.06 6. 24 11.41 .73  1.14 _ _ _ _ _  .57 
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TABLE 39.-Percentage frequency and percentage movement for  the different wind directions at Little America and Bolling Advance Base, by 

month, season, and year-Continued 
LITTLE AMERICA-COMBINED DATA, 1929 AND 1934 

Summer _ _ _ _ - _ - - _ - - - -  - -  
Autumn _ _ _ c _ _ _ - _ - - - -  - -  
Winter _ _ _ _ _ _ - _ - - - -  - - - - -  
Spring _ _ _ _ _ _ - _ - - - -  - ---- 
Light season _ _ _ _ - _ -  - - - - -  
Dark season __- - - - -  - - - - -  

~- 

Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- 
cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent cant cent 

move- fre- move- ire- move- fro- movc- ire- move- fro- move- Pre- move- Ire- move- fre- move- 
ment queney ment quency ment quenoy ment queney ment quency ment qucncy ment queney ment queney ment 

7.82 7.37 7.83 7.2037.28 2.0813.1210.9019.2823.32 8.6710.74 4.33 6.53 1.18 1.28 _ _ _ _ _  
3.64 2.91 6.62 4.8251.7238.21 8.94 7.9813.0621.3010.7816.03 4.43 6.30 .59 . 4 1 _ _ _ _  ~ 

3.66 2. 92 6.81 4.9434.9525. 9513. 15 8. 5815.41 19. 81 19.0624.57 6. 6310. 19 .79  1.02 _ _ _ _  ~ 

7.50 5. 82 3.20 2. 8244. 6334. 29 6. 20 5. 61 16.4723. 15 14.02 16. 23 6. 52 9.34 1.46 1.74 _ _ _ _ _  
6.90 6.32 6.28 5.62 43. 53 35.80 9.76 8.59 16.65 22.05 9.06 12.44 5. 12 7.31 1.36 1.38 _ _ _ _ _  
4.24 3.22 6.01 4. 34 41.30 29.29 10. 95 8.05 15. 08 21. 78 16. 10 21.30 5. 73 8.83 .59 .84 _ _ _ _  ~ 

----_I.__----------- 

A r i l  _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _  gay-. _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - _  
June ____________-_..__-_ 
July _ _ _ _ _ _ _ L _ _ _ _ r _ - _ - - -  

August ________-____..-_ 
September _ _ _ _ _ _ _ _ _ _ _ _ _  
Winter _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _  
Dark season _ _ _ _ - _ _ _ _ _ _ _  

2.9 1.9 
7.9 5. o 
2. 5 2. 2 
6. 9 5. 8 
8.8 8.6 

12.8 10.3 
5. 765. 63 
6. 72 5. 6: 

7. 3 
9. 7 

10. 0 . 4 
13. 5 
7. 9 
7. 67 
7. 95 

4. 
9. 
9. 
1. 

13. 
10. 
8. 
8. 

6 
0 

5 
3 
0 
38 
54 

0.3 1.3 0.2 0.9 _ _ _ _ _  1.6 
2.6 4.2 4.3 7.7 _ _ _ _ _  2.8 

1 3 . 4  5.6 6.3 9.4 _ _ _ _ _  2.1 
2.4 3.9 16.5 19.6 _ _ _ _ _  1.0 
3.4 4 . 7 1 9 . 2 1 6 . 3  _ _ _ _ _  . 5  
9.0 10.9 29.1 22.3 _ _ _ _ _  . 8  
3.05 4.76 13.43 15.35 _ _ _ _ _  1. 19 
3.45 5.0912. 13 12. 90 _ _ _ _ _  1.48 

8 
3 
6 
4 

15 
09 

13. 6 13. 8 37. 3 31. 7 16. 4 14. 0 8. 3 11: 
10. 3 10. 0 43. 8 34. 6 11. 4 13. 8 12. 3 13. 

. 5  1.3 40.8 28.9 21.8 20.4 10.7 17. 
8.2 8.6 22.2 19.8 14.2 15.7 10.6 12. 

0 1 2 . 0  9 . 5 1 1 . 7 1 1 . 7  9 . 4 1 2 . 4  8 . 0 1 2 .  
6.32 6.69 36. 74 27.39 15. 76 16.44 11.29 14. 

12. 85 11.31 31. 57 25. 41 16. 90 18. 50 8.42 11. 

Mean direction 
from- 

Resultant direo- 
tion from- ~~~~~t 

(m. p. h.) 
Stability 
(percent) 

4.79 
4. 72 
3. 53 
4. 68 

53 
51 
41 
48 

10.34 
11.84 
13. 60 
11.37 

3. 66 38 
7. 76 66 
6. 40 47 
6. 94 61 

~ ~ 

Wind from- I I I I I I 1 North 1 Northeast I East 1 Southeast I South I Southwest I West I Northwest I 
- 
Per- 
cent 
€re- 

iueney 

0. 59 
2. 04 
2. 02 
1. 01 
.49 

2. 35 

- 

- 

I l l 1  

TABLE 40.--Resultant values of the direction and velocitlr of the sur-facz wind at Little America and Bolling Advance Base, b y  month, season, -~ 
and year 

LITTLE AMERIOA-192Q 
~~ 

E-W, com- 
ponent 

(m. p. h.) 

N-9, com- 
ponent 

(m. p. h.) 
Period b a n  velooit 

(m. p. h.) 

9. 54 
11.14 
12.86 
8. 40 
8. 77 

10.08 
7. 90 
8. 89 
8. 23 
9. 07 
9. 19 
8. 65 
9. 74 

4. 04 I 42 -3. 67 
-1.42 
-2.32 
-2.25 
-1.59 

. 24 
-3.41 
-2. 69 
-3.85 
-2.74 
-1.49 
-1.37 -. 50 

-1. 69 
-7.64 
-8.31 
-3.40 
-3. 60 
-6.79 

* 19 
-2. 79 -. 67 
-3.90 
-4. 48 
-3.25 
-4. 65 

S. 28" E. 
S.  65" E. 

~ -~ 

S. 24. 7" E. 
S. 79. 5" E. 
S. 74.4" E. 
S. 66. 5" E. 
S. (36. 2" E. 
N. 88. 0" E. s. 3.2" w. 
S. 46. 1" E. 
S. 0. 8" E 
S. 55.0" E. 
S. 71. 6O E. 
S. 67.2" E. 
S. 83.8" E. 

__  
11; i 4  70 
8.62 1 67 
4. 08 49 

S. 60" E. 
S. 25" E. s. 33" E. 
S. 82' E. s. 12" w. 
s. 11" E. s. 1" w. 
S. 33" E. 

3.94 I 45 
67 

3. 88 44 
3.91 I 47 

s. 59" E. 
S. 39" E. 
S. 86" E. 

I 

LITTLE AMERIOA-1020 AND 1034, COMBINED DATA 

-1.69 
-3.34 
-2.29 
-1. 85 
-2. 32 
-1.36 
-4.27 
-2.82 
-2.83 
-1.95 
-1.51 
-1. 78 

~~ ~ 

-3.24 
-7.01 
-5.99 
-6. 70 
-5.12 
-6.10 -. 62 
-1.75 
-1. 70 
-4.85 
-4. 16 
-3.48 

s. 65" E. 
S. 51" E. 
S. 45" E. 
S. 43" E. 
8. 40" E. 
S. 60" E. 
S. 16" W. s. 30 w. s. 1" w. 
S. 47" E. 
S. 48" E. 
S. 42" E. 

62.6" E. 
64.5" E. 
69.0' E. 
74. 5" E. 
65. 6" E. 
77.4" E. 
8.3" E. 
31.9" E. 
30. 9" E. 
68. 1" E. 
70. oo E. 
62. 8" E. 

S. 
S. 
8. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 

10.42 
11.04 
9. 43 
8. 84 
9. 86 

11.22 
10.21 
8. 76 

5. 62 
6.29 I 
4. 31 
3. 32 

54 
57 
51 
38 
33 
45 
43 
44 

E30 1 
4. 43 
3.89 1 
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TABLE 40.-Resultant values of the direction and velocity of the surface wind at Little America and Bolling Advance Base, by month, season, 

(m.p.h.) 
Period Stability 

(percent) 

and year-Continued 
LITTLE AMERICA-1934 

-6.51 
-2.26 
-1.44 
-3.05 

-5. 95 S. 25' E. 
-3. 66 S. 13" E. 
-9. 99 S. 58" E. 
-6.64 S. 44" E. 

-2.95 I -5.41 I S. 34" E. 

Summer 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fall 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Winter 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _ _  

Spring 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _  

-5.12 -1.44 s. 19" w. 
-2. 76 1 -. 66 1 S. 17" W. 
-1. 81 -2. 73 S. 1' W. 

-1.75 -4. 23 S. 54' E. 
-1. 96 -4. 91 S. 41" E. 
-1.98 -3. 10 S. 27" E. 
-2.55 -3. 17 S. 29' E. 

-1.06 I -5. 55 I S. 65" E. 

Light season _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -2. 34 -4. 39 S. 48' E. 
Dark season____________-- - - - - - - - - - - - - - - - - - - -  1 -2. 56 1 -3. 67 I S. 21" E. 

I I 
LITTLE AMERICA-I929 

10.90 46 1 10. 16 1 1 44 
S. 61.9' E. 
S. 55.4" E. 

Year 1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - -  - - -  - - - - - - _ _ _  
Year 1 9 3 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - - - - - - - - - -  
Year 1929 and 1934, combined data _ _ - - - - - - - - - _  

LITTLE AMERICA-1934 

-2. 06 -3. 93 S. 38"E. S. 62.4'E. 9. 41 4. 43 47 
-2. 86 -4. 16 S. 30" E. S. 55.b'E. 11.80 9. 02 43 
-2.42 -4.04 S. 35' E. S. 58.9" E. 10.54 4. 71 45 

- 

Resultant direc- 
tion from- 

April 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -3. 94 -5. 27 S. 40"E. S. 53.3' E. 9. 49 
May 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -2. 22 -2. 53 S. 44' E. S. 48.8' E. 7. 17 
June 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -3.30 -2.81 S. 31' E. S. 40.5O E. 8. 88 
July 1934___----_--_----_----_-_----___-_---_---- -3.14 -. 65 S. 13" W. S. 11.7" E. 8. 03 
August 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -. 36 -. 58 S. 39' E. S. 58.7' E. 6. 61 
September 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4-1.27 +. 76 N. 70" W. N. 30.8" W. 8. 13 
Winter 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -2. 29 -1. 35 S. 14' E. S. 30.6' E. 7. 84 
Dark ~eason 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 1. 95 - 1. 83 8. 28' E. S. 43.2' E. 8. 04 

S. 42. 4' E. 
S. 58.3" E. 
S. 81. 8' E. 
S. 65.3" E. 

6. 58 69 
3. 37 47 
4. 34 49 

40 3. 20 
.68 10 

18 1. 48 
34 
33 

2. 66 
2. 68 

S. 61.4" E. 
S. 15. 7' E. 
S. 12. 2' E. 
S. 56. 3" E. 
S. 79. 2' E. 
S. 68.3' E. 
S. 59. 2" E. 
S. 75. 8' E. 

Iean velocity 
(m.p.h.) 

12.98 
14.28 
14.34 
12.07 
11.99 
10.98 
8. 79 

11.55 
13.36 
11.22 
8. 88 

11.75 

8. 82 
4. 30 

10.09 
7. 30 
6. 16 

68 
30 
70 
60 
51 

5. 31 48 
2.86 I 32 
3. 28 28 
5.64 I 42 
4. 13 37 
4.27 I 48 
3. 51 30 

I I I 
S. 67.6' E. I 9. 73 I 4. 58 I 
S. 68. 2' E. 10.00 5. 28 
S. 57. 4" E. 1 
S. 51.3' E. i: '33 1 :: f33 I 47 

53 
41 
46 

Summer 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I  -2.61 I -4.05 I S. 43" E. I S. 57.3" E. I 10.89 I 4.82 I 44 
52 
41 
36 

. LITTLE AMERICA-192Q AND 1934, COMBINED DATA 

I I I I I I I 
Summer _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I -2.09 I -4.16 1 S. 50'E. I S. 63.4' E. I 10. 19 I 4.66 I 46 

53 
40 
39 

LITTLE AMERICA, 1929 

Light season 1029 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -4. 81 S. 53' E. S. 88.0' E. 10.01 52 
Dark season 1 9 2 9 _ - - _ _ - - - - - - - - - - - - - - - - _ - - - - - _  1 -8: !: 1 -2. 91 1 S. 22'21;. 1 S. 53.0" E. I 8. 71 1 !: i! 1 42 

LITTLE AMERICA, 1934 - 
Light season 1 9 3 4 _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ - _ _ -  -2. 84 -3. 86 S. 41"E. S. 53.6" E. 40 
Dark season 1934 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 -2. 87 1 -4.44 1 S. 20' E. 1 S. 57.1' E. 1 :;::A I t: xi 1 46 

LITTLE AMERICA, 1029 AND 1034, COtMBINED DATA 
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TABLE 41.-Mean mmimum velocity and percentage frequency with the dijeerent directions at Little America, by  seasons 

UUMMElt 

Mean maximumvelocity, in. p. h - - - - -_- -  
Percent frequency- - - - - - - - - - - - - - - - - - - - - 

AUTUMN 

Mean maximum velocity, m. p. 11 _ _ _ _ _ _ _ _  
Percent- - - frequency- - - - - - - - - - - - - - - - - - 

WINTCR 

Mean maximum velocity, m. p. h - - _ - - _ - -  
Percent frequency- - - - _ _ _  _ _ _ _  - - - - - - - - - - 

SPRING 

Mean maximum velocity, m. p. h _ _ _ _ _ _ _ _  
Percent frequency-.. _ _  - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  

YEAR 

Mean maximum velocity, m. p. h _ _ _ _ _ _ _ _  
Percent frequency- - - - - - - - - - - - - - - - - - - - - -~ 

Direction 
_I___ 

SUMMER 1929 

Mean maximum velocity, m. p. h _ _ _ _ _ _ _  
Percent frequency- - - - - - - - - - - - - - - - - - - -. 

AUTUMN 1929 

Mean maximum velocity, m. p. h 
Percent frequency- - - - - - - - - - - - - - - - - - - - 

WINTER 1929 

Mean maximum velocity, in. p. h _ _ _ _ _ _ _  
Percent frequency- - - - - - - - - - - - - - - - - - - - 

SPRING 1929 

Mean maximum velocity, m. p. 11 _ _ - _ _ _ _  
Percent frequency- - - - - - - - - - - - - - - - - - - - 

YEAR 1929 

Mean maximum velocity, m. p. 11 _ _ _ _ _ _ _  
Percent frequency- - - - - - - - - - - - - - - - - - - - 

SUMMER SEASON 1Y34 

Mean maximum velocity, m. p. h-- - - -  - -  
Percent frequency- - - - - - - - - - - - - - - - - - - - 

AUTUMN 1934 

Mean maximum velocity, m. p. h- - - - - - - 
Percent frequency- - - - - - - - - - - - - - - - - - - - 

WINTER 1934 

Mean maximum velocity, m. p. h - - - -  - - -  
Percent frequency- - - - - - - - - - - - - - - - - - - - 

SPRING 1934 

Mean maximum velocity, m. p. h-- - - -  _ _  
Percent frequency - - - - - - - - - - - - - - - - - - - - 

YEAR 1931 

Mean maximum velocity, m. p. h _ _ _ _ - _ _  
Percent frequency- - _ _  - - - - - - - - - - - - - - - - 

- 

1G. 17 
8. 65 

19.00 
3. 28 

23. 55 
4. 35 

24. 00 
G. 04 

19.88 
5. G8 

North --- 

14. 31 
10.08 

15.75 
4. 40 

22. 50 
4. 35 

24. 00 
2. 20 

16. 83 
5. '71 

21. 00 
6. 33 

25. 50 
2. 17 

24.00 
4. 35 

24. 00 
9. 89 

23.40 
5. 05 

Northeast 

18. 82 
8. 53 

30.00 
1. 10 

28.67 
6. 52 

13. 00 
1. 10 

22.21 
4. 71 

14. 80 
6. 33 

32.00 
6. 52 

- - - - - - - - . 
- _ _ - - _ _ _ .  

24. 00 
2. 20 

24. 15 
3. 67 

East 

17. 26 
38.75 

23.26 
47. 25 

21. 51 
38. 05 

17. 42 
52. 75 

19. 61 
43. 68 

18. 78 
34. 17 

27. 47 
57. 61 

22.59 
29. 35 

25.42 
43. 96 

24.42 
41. 54 

Southeast 

19.42 
9. 30 

17. 36 
12. 09 

26. 20 
5. 43 

16.00 
1. 10 

19. 69 
7. 20 

25.36 
17. 72 

28. 00 
11. 96 

29.32 
20. 65 

49.00 
1. 10 

28. 20 
12.71 

COMBINED DATA, lQZe AND 1934 

17.5G 
7. 69 

31. 71 
3. 83 

28. 67 
3. 26 

20.33 
1. 65 

23.00 
4. 23 

17.79 
37.02 

25.68 
52.45 

21. 98 
33. 70 

21. 06 
48.35 

21.80 
42.66 

22. G2 
12. 50 

22.68 
12.02 

28. 67 
13. 04 

32.50 
1. 10 

24.86 
9. 78 

South 

15. 50 
20. 16 

16. 86 
7. 69 

12.93 
16. 30 

14. 65 
25. 27 

14. 82 
17. 62 

18 18 
21. 51 

20.00 
7. 61 

22. 71 
7. 61 

18.00 
16.48 

17.98 
12.99 

15.37 
20. 67 

18.43 
7. 65 

16. 05 
11. 96 

15.89 
20. 88 

16.06 
15.46 

Southwost 

15. 38 
10.08 

14. 65 
18. 68 

13. 91 
25.00 

15.33 
9. 89 

14. 63 
15.38 

20.71 
8. 87 

18.89 
9. 78 

16. 69 
31.52 

19. 67 
16.48 

IS. 23 
16.95 

17.25 
.9. 62 

16. 12 
14.21 

15.46 
28. 26 

1s. 04 
13. 19 

16.40 
16. 11 

Wost 

11. 25 
3. 10 

16.38 
8. 79 

12.33 
3. 26 

13. 00 
5. 49 

13.90 
4. 96 

16. 67 
3. 80 

15.33 
3. 26 

16.33 
6. 52 

14.00 
6. 59 

15.44 
5. 08 

13.57 
3. 37 

16.09 
6. 01 

15.00 
4. 89 

13. 55 
6. 04 

14.63 
5. 02 

Northwost 

19.00 
.48  

26.00 
.55 

13. 00 
.54 

16.40 
2. 75 

17.50 
1. 06 
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TABLE 41A.-Number of days i n  each month with light and strong winds at Little America and Bolting Advance Base 

LITTLE AMERICA 

March 

8 

15 

4 

6 

2 

1 

Number of days with- 
Maximum velocity for day 

30m.p.  h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Maximum velocity for d a y 2  

30 m . p . h  
Mean daily wind velocity2 

20.0m. p. h _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean daily wind velocity2 

20.0m. p. h 
Mean daily wind velocity2 

5.0m.p. h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean daily wind velocity2 

5.0m.p. h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

April 
-- 

1 

11 

0 

7 

5 

2 

Year Jan- I July 

4 .  
5 

1 

2 

12 

4 

August 
-- 

3 

4 

3 

2 

9 

6 

1929 

1934 

1929 

1934 

1929 

1934 

1 

8 

1 

1 

4 

2 
- 

2 

_ _ _ _ _ _  
0 

_ _ _ _ _ _  
1 

_ _ _ _ _ _  

- 
June 

0 

5 

0 

5 

4 

2 

4 

8 

1 

2 

5 

2 
- 

0 

4 

0 

2 

0 

0 

BOLLING ADVANCE BASE 

Number of days with- 
Maximum velocity for dayZ30 m. p. h _ _ _ _ _ _ _ _ _ _  
Mean daily wind velocity~20.0 m. p. h _ _ _ _ _ _ _ _ _  
Mean daily wind velocityS5.0 m. p. h _  _ _ _ _ _ _ _ _  

1934 2 2 1 0 1 0 
1934 2 1 0 0 0 
1934 5 16 4 12 9 5 

0 

- 
bptem 

ber 

Summer _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Autumn _ - _ - _ _ _ _ _ _ _ _ _ _ _  
Winter _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  
Spring _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Year - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  

2 

7 

0 

3 

8 

2 
- 

3.44 11.41 41.08 24.65 15.75 3. 15 0.39 0.13 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  - 
9.15 12.68 34.55 19.97 15.04 5.39 2.40 .36 0.41 0.05 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 

12.00 19.02 32.97 15.81 11.96 5.25 1.81 .68 .41  .09 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ -  - 
5.72 15.34 41. 13 23.67 11.81 1.92 .27 .09 .05 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  - 
7.20 14.31 37.76 21.36 13.84 3.86 1.14 .30 .20 . 0 3  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ -  - 

lctober NErm I 

Summer _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3.90 
Autumn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2.81 
Winter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5. 84 
Spring _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3.89 
Year _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.12 

12.87 31.23 
8. 74 30.02 

15.94 33.48 
11. 45 30.48 
12.23 31. 31 

- 
Iecem- 

ber 

0.21 
3. 17 
1.31 
1.74 
1.66 

0 

1 

0 

0 

4 

3 
- 

- - - - _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ -  - 
.91 0.27 _ _ _ _ _ _  _ _ _ _ _ _  . ._____ _ _ _ _ _  - 
.54 .41 0.41 0.05 _ _ _ _ _ _  _ _ _ _ _  - 
.92 .55 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ -  - . 61 .32 . 10 . O l  _ _ _ _ _ _  _ _ _ _ _  - 

Summer _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3.61 11.96 37.35 24.21 17.16 4.49 1.06 
Autumn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5.98 10. 71 32. 28 17.78 17. 03 8. 72 4.91 
Winter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8.92 17.48 33.22 17.64 12.93 5. 82 2.04 
Spring _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.81 13.39 35.81 21.96 14. 67 5. 63 2.06 
Year _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5.76 13.34 34. 76 20. 51 15. 51 6. 11 2.47 

I January 1930. 2 January 1936. 

TABLE 42.-Percentage frequencies of cases with wind velocities between stated limits at Little America and Botling Advance Base, by seasons 

LITTLE AMERICA, 19% 

[Etated limits, m. p. b.] 

0. 16 _ _ _ _ _ _  
1.77 0. 66 
1.00 . 4 8  . 92 .48 
.93 . 39 

- - - _ _ _  
0.16 
.25 
. 2 7  . 16 

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ -  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ -  
.20 0.02 _ _ _ _ _ _  _ _ _ _ _  - _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ - _  - 
.05 .01 _ _ _ _ _ _  _ _ _ _ _  - 

LITTLE AMERI0.4,1934 

23-47 I 19.46 1 6. 70 I 2. 16 _ _  ~. 

19.02 12. 05 7.43 1 13.90 1 6.39 1 2.26 
20.24 17.54 9.34 3.85 
19. 55 I 17.41 8 69 3.99 I .  I 

- 
BOLLINQ ADVANCE BASE, 1934 

/ 

Winter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I 8.29 I 19. 93 I 41.59 I 18.92 I 9. 34 I 1. 15 1 0.69 1 0.09 I _ _ _ _ _ _  1 _ _ _ _ _ _ I  _ _ _ _ _ _  I _ _ _ _ _ _  1 _ _ _ _ _ _ ( _ _ _ - - -  
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4. 4 

Septem- 
ber1934 

5. 7 
4.8 

6. CLOUDS 

6. 4 5. 4 

October Novem. 
1934 ber1934 

7. 1 6. 3 
6.6 5.7 

--I_ 

--- 

The results of the cloud observations are given in tables 
43 to 52. In  table 47 is given the total number of obser- 
vations of the different cloud types made three times daily 
as a part of the regular daily surface observations. Per- 
centage frequencies based on these numbers are given in 
table 48. The number of fogs includes light as well as 
dense fog. Stratus is by far the most frequent cloud 
form, except in summer when the StCu form occurs with 
about the same frequency. Cumulus occurs occasion- 
ally in the summer when there is strong convection over 
the open water to the north. The mean direction of the 

East 

7. 6 

different cloud forms, based on the regular daily cloud 
observations mentioned in connection with table 47, is 
given in table 49. 

In table 50 are given the altitudes of the different cloud 
forms as determined from individual pilot-balloon ascents; 
mean values are entered in table 51. Since, in the Antarc- 
tic, the mean direction of cloud motion has frequently 
been used to represent the average wind direction at upper 
levels, table 52 has been constructed to show how the 
mean direction of cloud motion as computed from the eye 
observations differs from the mean and resultant direc- 
tions computed from the pilot-balloon ascents, that is, 
from the average wind direction a t  these levels. 

Southeast -- 
6. 6 

TABLE 43.-Mean cloudiness by months and seasons at Little America 

_ _  
5. 0 
4. 4 
2. 7 
5. 4 
3. 7 

ranuary Febru- March April 
1929 1 g& 1 1928 1 1929 

7. 7 
4. 6 
2. 2 
3. 6 
3. 3 

I- I-l- - 

7. 6 
8. 0 
8. 1 
7. 1 
7. 7 

7.41 7 . 5 )  8 . 2 )  5.7 

6. 8 
6. 3 
7. 5 
6. 4 
6. 9 

I I-l- 

I 1-1- 
~ _ _ _ _ _ _ _ - - - _  6.8 7.7 

7 .31  6 .71  7.51 6.4 

6 . 0 1  6 . 4 1  3 . 5 1  5.7 
---- 

-I-I-I- 
5. 5 .81  5 5. 6 .11  7 4. 3 . 9 1  2 4. 5.3 7 

I I 

Decem- 
ber 
1828 

6. 4 

Decem- 
ber 1934 

- 
- 

5. 9 
6. 2 
- 
I .  

January Mean 1 1930 1 1829 

January 
1935 1 

-1-1- 

I Lightseaon I Darkseason 

Northeast 

9. 6 
7. 8 
6. 6 
7. 4 
8. 0 
8. 6 
7. 9 
8. 1 
9. 1 
8. 3 

9. 4 
7. 8 
7. 0 
8. 0 
8. 1 

a31 5.7 
8. 8 6. 2 
6 .7  1 5. 7 

6. 2 
7 . 2  

7. 5 6. 6 
7 .0  I 7. 9 
7. 9 7. 3 
7. 4 1 7, 4 

south 

5. 8 
5. 2 
4. 2 
4. 2 
4. 8 
4 .5  
6. 8 
4. 4 
4. 3 
4.9 

5. 4 
5. 8 
4. 3 
4. 2 
4.9 

I West 

Southwest 

4. 6 5. 2 
3 . 9 1 .  4. 5.8 3 
2. 9 
4. 5 I 3. 8 
3. 8 4. 7 

5. 6 
4. 1 

2. 9 

3. 8 4. 1 
I 

Northwest 

6. 2 

6. 1 

6. 5 
9. 0 
9. 1 
6. 5 
7. 6 
7. 9 

8. 1 
9. 1 
6. 3 
7. 6 
7. 5 

--------- 
ao 
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TABLE 45.-Number o j  days in each month with mean daily cloudiness within stated limits at Little America 

I I 

9 
15 
7 
6 

13 
9 
2 
6 

Month 

13 
16 
4 

10 
12 
5 
2 
9 

3 
4 
3 
7 

16 
14 
12 
10 

2 1 
6 4 
9 6 
5 10 
6 12 

11 8 
16 12 
15 12 

3 
9 

15 
8 
7 

13 
8 

5 
14 
16 
5 

12 
12 
3 

Spring __--__ _ _ _  _ _  - _ - - - - - - - - - - - - - - , - - 
Summer- - _ - - - - - - - -. - - ._ - - - - - - - - - - - . - - 
Autumn,__-- , - -__--- ,__---_------- ._  
Winter, - - _ - - - - _ _ _ - - - , - - - - - - - 

Yesr-_ . . - - - - . - . ._ - -  _ _ _ _ _ _ _ _ _ _ _ _  
- - - - - , - 

40 134 2 4 77 25 72 I 47 48 
7% 
44 

4 

53 18G 18 13 195 103 99 12 45 
34 144 2 0 56 23 6-l 1 38 
22 93 0 0 24 3 43 0 4 

------___/_-___.-I ____ __ ___- - 
139 557 ?2 17 352 154 278 14 134 1 G_8 

Summer _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  
Autumn- _ _  - - - - - - - _ _  _ _  - - 
Winter ___________. .__-  - _-_--.  ~ - - - - -  
Spring--- _ - - - - - - - - - - - - - - _ _ .. - - -. - - - - 
Light season---- .- .---__------  - - - - - -  
Dark Beason - - -  - - -  

- - - - - - _ _  _ _  - - 

Year- - - - - - _ - _ - - - - - - - . - - - - - - - 

- 
Cloud form - - ~  ____________________-- -- 

Fog St. Nb. Cu. St. Cu. A. Cu. A. St. Ci. Cu. Ci. St. c1. 
__ --______ --/ 

2. 0 1. 0 26. 8 12. 6 13. 9 1. 0 6. 5 9. fl 
. G  45.9 . 6  . 0  10.0 5. 7 14. 5 . 3  13.3 11.1 
. o  4s. 1 . o  . o  7. 2 1. 2 18. 8 . o  12.9 11.8 

0 .3  26 0 

. o  37.7 . b  . l  15.1 4. 8 15. 9 . 3  la. 6 13. 3 

. 2  30.7 1. 5 .9 21.9 10.1 14.8 . 7  8. 0 11. 

. 2  47.9 . -  3 . o  8. 4 2. 2 16. 4 . O  13.4 11.3 
..-A- __-__ ___ _- ___ ____ __-- _,___ _--- 

. 2  37.5 1. 0 . G 16. 5 6. 9 15. 4 . 4  10.3 11.2 

Summer-- - 
Autumn--.. 

Winter---.. 

Spring _ _ _ _ _  
Year__-.. 

78 
N. 40 W. 
44 
W. 26 W. 
4 
N. 22 W. 
48 
N. 15 W. 
168 
N. 32 W. 

12 
N. 2 E. 
1 
N. 45 W. 

I 
S. 24 E. 
14 
N. 5 w. 

I os 
N. 15 W. 
2s 
S. 89 W. 
5 

26 
S. 72 W. 
164 
N. 37 w. 

Mean Daily Cloudiness 
June July Ictoba Vovem- Decem- 

ber I ber 

11 
10 
4 
6 

15 
12 
0 
2 
1 
3 

11 
12 
6 
6 

13 
12 

3 
7 

13 
13 

7 
5 
5 

5 
10 
9 
G 

15 
14 
1 
4 

11 
16 
2 
4 

18 
9 
5 

10 
0 
2 

11 
17 
2 
5 

18 
9 

9 
17 
17 
2 
2 

15 
11 
0 
2 

4 1  1 

TABLE 46.-Percentagefrequency of cases with mean cloudiness within stated limits at Little America by months, combined data, 1989 and 19S4 - 
I 1 I I I I I I I I I I 1 J:izw IFebruary I March 1 April 1 May 1 June 1 July 

19301 1929,1930 1929,1934 1929. 1934 1929, 1934 1929,1934 1929, 1934 

~~~~ ~ 

Mean cloudi-123.0 _ _ _ _ _ _ _ _ _ _ _  I 8.21 2.91 2 . 3 1  6 . 4 1  11.11 7 .01  17.61 9 .91  11.81 4.1 8. 8 I 9. 9 

ness. Do _ _ _ _ _ _ _  / 2 3 . O b u t s 7 . 0 1  8 . 4 1  X31 7 .91  6 .91  6 .91  9 . 9 1  9 . 4 1  12.71 9 . 4 1  10.31 7 .91  6.4 
Do _ _ _ _ _ _ _  z7 .Obu t  210.0 16.8 11.5 9.5 7.9 7.6 3.5 5.2 5.7 9.2 7.9 8 2  

TABLE 47.-hTumber of observations oj the different cloud jorwLs at Little America hg seasons and yeor, combined data, 1969 and 19S4 

I Cloud Corm 
~ ~~ I Fog I St. 1 Nb. I Cu. I St. Cu. I A. Cu. I A. St. 1 Ci. Cu. I Ci. St. I Ci. 

Cloud form ____-_---- - 
ci. St. - -- 

-_- 
Fog 

-.- 
cu .  Nb. 

18 
N. 39 W. 

6t. 

186 
N. 64 E. 
144 
E. 52 E. 
03 

13 
N. 2 E. 

4t 
h. 18 W. 

43 s. 52 E. 
34 S. 25 E. 
82 s. 22 w. 
40 s. 39 13. 

99 
N. 88 E. 
64 
N. 6 E. 
/r .? 
N. 25 E. 
7.8 
8. 76 3;. 
278 
N. 58 E. 

106 
Iv. 57 w. 
66 
N. 45 W. 
9.4 
N. 79 E. 
77 
N. 18 W. 
368 
N. 20 W. 

58 
N. 4 E. 
4 
N. 32 W. 
17 

w. 66 E. 
134 
N. 24 E. 
667 
N. b0 E. 

Ji 
S. 63 E. 
17 
N. 7 E. 

N. 2 E. 
154 
N. 7 W. 

1 S.9 
S. 30 r> N. 37 W. -- 

Tho nguros in ltallcs in the upper left-hand corner give the numbor of obsorvations. 
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TABLE 50.-Altitude of clouds during pilotballoon ascents at Little America 

Clouds and cloudi- 
ness 

- 
Num 
ber 01 

cent 
as- Altitude 

5 
40 
49 
50 
54 
67 

149 
157 
165 
218 
244 
257 
271 
286 
289 
351 
359 
377 
423 
425 
426 
428 
429 
430 
431 
432 
438 
439 
440 
442 
449 
450 
454 
465 
466 
467 
470 
473 
474 
478 
479 
48 1 
484 
485 
486 
487 
493 
498 
504 
516 
517 
518 
521 
524 
525 
529 
530 
541 
543 
545 
548 
549 
554 
555 
564 
565 
570 
572 
573 
578 
586 
598 
612 
621 
629 
030 
635 
638 
639 

Sratua 
10 St. _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ d o  ___-_ - - - -  
_ _ _ _ _ d o  ____.._--.. 
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_____do  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
---__do ___-- - - - -  
_ _ _ _ _ d o  _____- - -_  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  ___- -_ - - -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  ____- - - -_  
_ _ _ _ _ d o  _____..___ 
_ _ _ _ _ d o  ____-_- -_  
9 St _ _ _ _ _ _ _ _ _ _ _  
8 S t - - - - - - - - - - -  
10 St  _ _ - _ c - - - - _  

_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
3 A. St., 7 S t _ _ _  
7 A. Cu., 2 St  _ _ 
10 St _ _ _ - - - - -  - -  

_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
5 St. Cu., 5 St-- 
10 St _ _ _ _ _ _ _ _ - _  

_ _ _ _ _ d o  ______- -_  
_ _ _ _ _ d o  _ _ _ _ - _ - - _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _______-_  
_ _ _ _ _ d o  ___- -__-_  
9 St _ _ _ _ _ _ - - - - _  
10 St __- - - - - - - -  

_ _ _ _ _ d o  __------  - 
_ _ _ _ _ d o  _ _ _ _ - - - - _  
4 St. cu.  4 St-- 
2 A. St., '.I St--- 
10St _ _ _ - - - _ - - -  

_ _ _ _ _ d o  _ _ _ _ _ _ _ - _  
_ _ _ _ _ d o  _ _ _ _ - _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ - _  
_ _ _ _ _ d o  _ _ _ _ _ _ - _ _  
_ _ _ _ _ d o  ______--. .  
_-___do_--_-----  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  

Date 

Akfetirs 
216 

1,710 
1,620 

315 
990 
990 
612 
612 
612 

1,710 
216 

2,070 
1,710 
1,710 

612 
1,350 

513 
801 
706 

1,350 
706 

1,170 
1,890 

612 
1,170 

706 
990 

1, 350 
216 
414 
216 
315 
216 
414 
706 
990 

1,350 
513 
990 
612 
706 
612 

1,080 
1, 530 
1,170 

801 
414 
801 

1.170 

Jan. 20,1929 
Feb. 23,1929 
Feb. 28,1929 
Mar. 1, 1929 
Mar. 5, 1929 
Mar. 20, 1929 
June 19,1929 
June 28, 1929 
July 5, 1929 
Sept. 5,1929 
Sept. 30, 1929 
Oct. 8, 1929 
Oct. 19,1929 
Nov. 2,1929 
Nov. 4, 1929 
Dec. 10, 1929 
Dec. 16, 1929 
Jan. 2,1930 
Apr. 4,1934 
Apr. 5, 1934 

Sratua 
5 A. St.,3St _ _ _ _  
4 A. St., 5 St- _ - 

_ _ _ _ d o  _ _ _ - -  -. 
Apr. 6,1934 
- - _ _do--- _ - - . 

Meter8 
364 
216 

- - _ _do__ _ _ - -. 
Apr. 7,1934 
- - - _do- _ - - - - . 
Apr. 9, 1934 
Apr. 10,1934 

9 S t  ____..__---- 
3 Ci., 6 St  _ _ _ _ _ _  
10 St _ _ _ _ _ _ _ _ _ _  
lost ___- - - - - - -  

_ _ _ _ d o  _ _ _ _ _ - - - -  
_ _ _ _ d o  ___- - - - - -  
_ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ d o  _ _ _ _ - - - - -  
9 S t  _ _ _ _ _ _ _ _ _ _ _  
10 St _ _ _ _ _ _ _ _ - _  

_ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ d o  _ _ _ _ _ _ _ _ _  
___-do  - _ - - - - _ _ _  
9 St  _ _ _ _ _ _ _ _ _ _ _  

.-_do _ _ _ _ _ _ _ _ _ _ _  
1 Ci., 8 St _ _ _ _ _ _  
10 St _ _ _ _ _ _ _ _ _ _  

 st-- do _ _ _ _ _ _ _ _  
. ____do  _ _ _ _ _ _ _ _ _  
 st-  do _ _ _ _ _ _ _ _ _  
 st-  do _ _ _ _ _ _ _ _ _  
____-do  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_____do  _ _ _ _ _ _ _ _ _  
____-do  _ _ _ _ _ _ _ _ _  
. ____do  _ _ _ _  _ _ _ _ - 
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
9 St  _ _ _ _ _ _ _ _ _ _ _  
10 St _ _ _ _ - - _ _ _ _  

_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
____-do  _ _ _ _ _ _ _ _ _  
. ____do  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
 do- do _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  --__-_--.. 
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
5 Ci. St., 5 St-__ 
10 St-,-------- 

_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
. ____do  ___- - - - - -  
_____.do _ _ _ _ _ _ _ _ -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ -  
9A.  St  _ _ _ _ _ _ _ _ _  
10St _ _ _ _ _ _ - - - -  
9 St _ _ _ _ _ _ _ _ _ _ _  
10St  _ _ _ _ _ _ _ _ _ _  

. _ _ _ _ d o  _ _ _ _ _ _ - _ _  
_____do ____- -_ - -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ - -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ - _ -  
5 S t  _ _ _ _ _ - _ _ _ _ _  
10 St _ _ _ _ _ - -  - - -  

_____do  ______-..  - 
_ _ _ _ _ d o  _ _ _ _ _ _ - _ -  
5 St _ _ _ _ _ _ _ _ _ _ -  
l o  St _ _ _ _ _ _ - _ _ -  

_ _ _ _ _ d o  _ _ _ _ _ - -  --  
9 St  ________..__ lost __..______- 

_____do  _ _ _ _ _ _ - - -  
_ _ _ _ _ d o  _ _ _ _ _ _ - - -  
_ _ _ _ _ d o  ____- - - -  - 
_ _ _ _ _ d o  _..____-- - 
 st-- do _ _ _ _ _ _ - _ -  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
  do do _ _ _ _ _ _ _ _ _  
7 St _ _ _ _ _ _ _ _ _ _ _  lost _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  

_ _ _ _ _  do___- _ _ _ _ _  

_ - - _do-_ _ - _ - . 
Apr. 11,1934 
Apr. -13, 1934 

864 
801 
846 
474 
747 
574 
315 
513 
513 
657 
923 
891 

1,530 
546 
943 
612 
414 
706 
801 
612 

990 
1,440 
1, 350 

414 
1, 350 

990 
2,070 

414 
612 
216 
414 
706 
801 
414 
801 
895 
801 
G12 
990 

1,890 
1, 530 
1,350 

990 
315 
414 

1,350 
801 
414 
801 

1,350 
513 

2,430 
612 
801 
414 
216 
990 

1,530 
I, 530 

414 
1,530 
1,890 
1,710 
1,530 
2,070 

990 
2,070 

414 
414 

1,530 
801 
801 
801 

1,890 
612 
612 

513 

_ - _ _do__ _ _ _ _. 
Apr. 15, 1934 
Apr. 19, 1934 _ _ _ _do- _ _ _ - -. 
- - _do- _ _ _ - -. 
Apr. 21,1934 
Apr. 22, 1934 _ _ - _do_ - - - _ - . 
Apr. 25,1934 

_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ - _  
10 Ci. St., 5 St-- 
10 S t  _ _ - - _ - _ -  - _  

_ _ _ _  do-- - - - -. 
Apr. 28,1934 
Apr. 27,1934 

' 801 
612 
706 
414 

____do-  - - _ _ _ . 
- - - _do_ _ - _ - _ . 
Apr. 28,1934 
May 1,1934 
May 2,1934 
May 5,1934 
May 10,1934 
May 11, 1934 
- - -_do_ - - - - -. 
May 12,1934 
May 14,1934 
- - _ _do_ _ _ - - -. 
May 16,1934 
May 17,1934 
May 22,1934 
May 24, 1934 
May 25,1934 
May 28, 1934 
May 29,1934 
June 4,1934 
June 5,1934 
June 8,1934 
June 10,1934 
June 15, 1934 
____do_ - - - - - . 
June 16,1934 
June 20,1934 
June 26,1934 
July 1, 1934 
July 9, 1934 
July 15, 1934 
July 19, 1934 
July 20, 1934 
July 22, 1934 
July 25, 1934 
July 26,1934 

_ _ _ _ _ d o  __-------  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
9 St _ _ _ _ - _ _ - - - _  
10St  _ _ _ - _ - - - - _  
9 S t  _ _ _ _ - _ _ - -  - -  
10St  _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ - _ _  
_ _ _ _ _ d o  ____--.._- 
_ _ _ _ _ d o  ____---..- 
5 St. Cu., 4 St--  
1 St. Cu., 9 S t _ _  
4 St. Cu., 6 St--  
9 St - - - - - - - - - - -  
10 St __- - - - -  - - -  

_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ - _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ - _ -  
_ _ _ _ _ d o  _ _ _ _ - _ - _ -  
_ _ _ _ _ d o  ___.._--__ 
_ _ _ _ _ d o  _ _ _ _ - _ - _ _  
_ _ _ _ _ d o  _ _ _ _ _ _ _ _ _  
_ _ _ _ _ d o  _____- -_ -  

Time 

- 
h. m. 

13 22 
20 9 
19 52 
18 50 
9 0  
8 35 

14 37 
14 23 
14 47 
14 02 
9 49 

18 52 
8 55 

17 40 
9 26 
9 39 

10 31 
15 47 
14 25 
8 27 

14 26 
9 24 

15 18 
19 43 
8 15 

13 36 
14 15 
8 01 

14 03 
8 16 

13 18 
18 33 
8 07 
8 20 

14 15 
20 07 
8 27 
8 18 

12 27 
8 08 

14 10 
9 0  
7 57 

12 32 
19 40 
7 53 
8 30 

19 33 
15 0 
15 0 
9 0  

21 44 
20 55 
10 0 
21 03 
14 25 
15 15 
9 50 

21 50 
15 35 
20 20 
10 50 
16 03 
9 25 

21 44 
17 0 
9 31 

21 35 
21 35 
21 46 
9 30 
9 56 

11 44 
10 16 
13 35 
7 35 

22 40 
21 40 
20 07 

1,710 
414 
216 
216 
216 
315 
414 
706 
414 

1,530 
1, 170 
1, 620 
1,710 

990 
1,350 

315 
801 

1,080 
216 

1,530 
414 

1,170 
612 
990 

1,170 

I- 

Dlrection 
from- 

SSE. 
SE. 
NNE. 
N. 
NE. 
NE. 
N. 
NNE. 
ESE. 
WNW. 
N. 
NE. 
NNE. 
NNW. 
ESE. 
E. sw. 
NNW. 
NNW. 
NE. 
NE. 
ENE. 
NE. 
NNE. 
N. 
NNE. 
NE. 
ENE, 
SSE. 
NNE. 
ESE. 
WNW. 
SE. 
E. 
NNE. 
SE. 
ESE. 
NNW. 
NNW. 
N. 
NNE. 
NE. 
NE. 
E. 
E. 
NE. 
S. 
NN W. 
S. 
NNE. 
NNE. 
ESE. 
N. 
ESE. 
SE. 
NNE. 
NW. 
NNE. 
SE. 
NNE. 
NE. 
NE. 
NNE. 
ENE. 
ENE. 
ENE. 
ENE. 
ESE. 
N. 
E. 
ENE. 
WNW. 
ESE. 
E. 
NW. 
NW. 
SSE. 
ENE. 
NE. 

Num- 
ber of 

cent 
as- 

640 
647 
651 
660 
661 
662 
672 
674 
695 
728 
731 
743 
74 9 
750 
75 1 
752 
753 
754 
757 
75 8 
770 
771 
772 
789 
790 
792 
793 
794 
795 
796 
798 
799 
800 
801 
803 
812 
813 
837 
846 
851 
852 
856 
864 
8G5 
886 
876 
893 
897 
898 
900 
901 
904 
905 
932 
942 
943 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
971 
972 
973 
974 
975 
976 
977 
979 
980 
981 
982 

Date 

July 27, 1934 
July 31, 1934 
Aug. 3,1934 
Aug. 8, 1934 
- _ _ _do--- - - - 
Aug. 9, 1934 
Aug. 14,1934 
Aug. 16, 1934 
Sept. 2, 1934 
Sept. 24, 1934 
Sept. 27, 1934 
Oct. 5, 1934 
Oct. 13, 1934 
- - - _do- - - - - - 
----do----..- 
Oct. 14, 1934 
Oct. 15, 1934 
Oct. 16, 1934 
Oct. 18, 1934 
_ - - _do__ _ _ - _ 
Oct. 23, 1934 
Oct. 24, 1934 
..-__do_-_--- 
Nov.. 3, 1934 _ _ - -do- - _ - - - 
Nov. 4,1934 
Nov. 5.1934 

--__do-__---  
Nov. 6,1934 
Nov. 7,1934 _ _ _ _  do_: _ _ _ _  
Nov. 8,1934 _ - _ _do-- - _ _ _ 
Nov. 9,1934 
Nov. 13.1934 

Nov. 22,1934 
Nov. 27,1934 
Nov. 30.1934 
Dec. 1; 1934 
Dec. 2, 1934 
Dec. 6, 1934 
----do---__- 
_--_do__--..- 
Dec. 10, 1934 
Dec. 18, 1934 
Dec. 18,1934 
-_-_do__-_--  
Dec. 19, 1934 
---_do..-_--- 
Dec. 21,1934 
Doc. 22. 1934 
Jan. 4; 1935 
Jan. 7,1935 
--__do-_----  
Jan. 12,1935 _ - _ _do--_ _ _ _ 
Jan. 13,1935 
Jan. 14,1935 
Jan. 15,1935 
Jan. 16, 1935 
Jan. 17, 1935 
- - _ _  do _-....-_ 
Jan. 18, 1935 
Jan. 19, 1935 
- - _ _do_ _ _ - - - 
Jan. 25,1935 
Jan. 27, 1935 
Jan. 28, 1935 
- -__do___- - -  
Jan. 29,1935 
Jan. 30.1935 , -  

, - - _ -do- - - I - - 
Jan. 31,1935 

do-- _ _ _ _  
Feb. 1,1935 

, - _ _ _do__ _ _ - _ 

Timo 

h. m. 
13 50 
19 59 
9 25 
8 55 

20 07 
11 37 
16 53 
21 12 
9 58 

14 35 
8 23 

11 30 
9 0  

16 20 
8 20 

19 15 
18 20 
9 23 

13 30 
16 12 
19 23 
10 10 
18 22 
1 50 

14 27 
20 30 
8 56 

16 22 
21 45 
8 43 
3 10 

13 42 
9 40 

21 24 
19 36 
14 15 
20 25 
20 20 
9 35 

15 38 
8 34 

20 08 
9 08 

13 35 
19 52 
14 00 
9 30 
8 05 

14 38 
8 22 

20 45 
8 45 

18 18 
9 05 
9 20 

21 56 
9 55 

22 15 
15 32 
9 05 
8 40 
8 33 
8 45 

20 35 
8 50 
9 10 

20 30 
20 25 
13 28 
9 12 

14 17 
8 30 

12 50 
17 30 
8 42 

13 30 
9 40 

14 48 

Clouds and cloudl- Altitude 

neSS I Dlrection 
from- 

N. 
E. 
E. 
NNW. 
ESE. 
NE. 
WNW. 
ENE. 
NNE. 
SSE. ssw. 
E. 
ENE. 
NE. 
NNE. 
N. 
NNW. 
NW. 
NE. ssw. 
3W. 
NE. 
NE. 
N. 
ENE. 
NNE. 
S. wsw. sw. 
SSE. wsw. 
NW. 
S. sw. 
NW. 
N. 
NE. 
S. 
N. 
ESE. 
NE. 
SE. wsw. w. 
W. 
NE. 
W. 
N W. 
N. 
N. 
NE. 
E. wsw. 
E. s. ssw. 
ESE. 
6.  
SSE. 
ESE. 
WNW. sw. 
SSE. 
SE. 
NE. 
NE. 
ENE. 
NE. 
NNE. 
ENE. 
ESE. 
NE. 
NE. 
NNE. 
NNW. 
NNE. 
NNE. 
E. 
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TABLE 5O.-Altitude of clouds during pilot-balloon ascents at Little America-Continued 
_I 

Num 
ber 01 

as- 
cent - 

3 
18 

26 

41 
47 
48 
51 
74 

194 
202 

203 

245 
247 
254 
287 
288 
291 
292 
293 
294 
303 
322 
325 
330 
333 
352 

356 
366 
367 
376 
378 
391 
392 
396 
403 
482 
724 
756 

759 
761 
762 
791 
802 
804 
830 

844 
853 

856 
861 
862 
902 
968 
967 

e 
E 

1 2  

43 
44 
45 
65 
66 

Date 

Jan. 18, 1929 
Feb. 2,1929 

Feb. 15,1929 

Feb. 24,1929 
Feb. 27,1929 
Feb. 28.1929 
Mar. 3; 1929 
Mar. 24, 1929 

Aug. 6,1929 
Aug. 15,1929 

Aug. 18,1929 

Oct. 1, 1929 
Oct. 2, 1929 
Oct. 6, 1929 
Nov. 3,1929 - _ - -do-- - - - - 
Nov. 5,1929 
Nov. 6,1929 
Nov. 7,1929 
Nov. 8,1929 
Nov. 14,1929 
Nov. 24,1929 
Nov. 26.1929 
Nov. 28; 1929 
Nov. 29,1929 
Nov. 3 4  1929 

Dec. 12,.1929 
Dec. 22,1929 
Dec. 24, 1929 
Jan. 1,1930 
.Tan. 3.1930 

14; 1930 
Jan. 15,1930 
Jan. 18,1930 
Jan. 24,1930 
Apr. 26,1930 
Sept. 18,1930 
Oct. 17,1930 

Oct. 19, 1930 
Oct. 20, 1930 _ --_do _ _ _ _  - - 
Nov. 4.1930 
Nov. 9; 1930 
Nov. 10,1930 
Nov. 19,1930 

Nov. 26,1930 
Dec. 1.1930 

Dec. 4, 1930 
Dec. 5,1930 _ _  - - do-- - - - - 
Dec. 20,1930 
Jan. 22,1935 
-_--do------ 

Jan. 21, i929 
Jan. 23,1929 
Feb. 1,1929 

Feb. 25.1929 
Feb. 26; 1929 
Feb. 27,1929 
Mar. 19, 1929 

__. 

Time 

-- 
h. m. 

13 03 
19 30 

20 12 

19 30 
19 23 
8 09 
8 45 
8 56 

21 57 
19 39 

20 20 

15 05 
17 18 
8 38 
9 05 

21 47 
21 0 
9 41 
9 24 

13 50 
9 40 

11 OG 
13 44 
13 30 
21 39 
15 43 

22 .c 
21 34 
18 02 
21 48 

9 23 
9 29 
9 l o  

14 27 
20 32 
11 3E 

8 2C 
8 4E 

18 3C 
9 22 
8 3C 
8 3f 

14 31 

20 44 
14 2C 

13 OE 
9 05 

18 3t 
8 3: 
8 4C 

20 Of 

21 OZ 
19 35 
13 1 7  

20 1c 

8 10 
9 45 

17 19 

22 a 
9 i a  

8 4a 

Clouds and cioudl- 
ness 

Sfrafo-Cumulw 
3St. c u  _-_----  
G A. St., 4 St. 

6 A. Cu., 4 St. 

10 St. c u  _------ 
1 Ci., 8 St. Cu-- 
DSt. Cu _ _ _ _ - - -  
lo St. c u  _------ 
3 A. Cu., 6 St. 

St. Cu., few St-. 
9 St. Cu., few 

7 St. Cu., Few 

10 St. cu- - - - - .  
7 St. c u  __- - - -  - 
10 St. cu-----. 
-_- -do  _ _ _ _  - _ - - - 
9 St. c u  _ _ _ - - -  - - - - -do- - - - - - - - . 
10 St. cu- - - - - .  
9 St. c u  - - - - -  - -  
l o  St. c u - - - - - .  
_ _ _ - d o  
- - - -do __-_ - - - - . 
8 St. Cu_-- - - - .  

cu.  

cu.  

cu. 

St. 

St. 

- - - -do- _ _ _  _ - - - .  
10 St. c u  
2 A. Cu.. 5 St. 

cu .  
10 St. cu- , - , -  
9 st. c u  _ _ - - - -  
5 Ci., 2 St. Cu- 
9St. c u  - - - - - -  
lo  St. c u - - - - -  
8St. Cu _ _ - _ - -  
Few Ci., 1 Ci. 

St.. 1 A. St.. 
7 st. cu.  ' 

9 St. cu _ _ _ _ - _  
4 A. St.. few 

cu.  
5St. cu., 5 S t - -  
10 St. c u _ - - _ -  

9 A. St.,few Ci-. 
2 Ci. St., 7 A. St. 
10 A. St _ -_ - -_ .  

- 

.Ititude 

- 
Metus 
8, 070 
1,125 

1,350 

3, 160 
891 

1,125 
1,845 
2,430 

1,530 
1,620 

2,250 

1,305 
1,710 
2,250 
1,575 
2,025 
1,440 
1,770 
1,770 

801 
1,105 
2,520 
2,250 
2,430 
1,230 
1,440 

2,070 
1, 170 
1,305 

895 
1,410 
1,440 
1,830 
1,470 
1,770 
1,265 

990 
1,890 

1,080 
1,890 
1,710 
1,530 
1, 170 

801 
1,350 

2,160 
513 

414 
1,440 

990 
990 
216 
80 1 

3,600 
1,305 
2,856 

3,690 
1,395 
3,510 
3,690 
5,130 

Xrection 
from- 

NE. w. 
NNW. 

NE. 
NE. 
NW. 
NW. 
NE. 

ENE. 
E. 

NE. 

ENE. 
3sw. 
ESE. 
NW. 
W. 
3E. 
ESE. 
N. 
NW. 
N. 
WNW. 
3E. 
ESE. 
N. 
WNW. 

N. 
NE. 
NNW. 
WNW. 
NNE. 
W. 
NNW. 
SSE. 
S. 
SE. 
NW. 
NW. 

SSE. 
NNE. 
SE. 
N. 
NNW. ssw. 
NW. 

NNE. 
ENE. 

ESE. ssw. sw. 
NW. sw. 
NW. 

NE. 
S. 
NE. 

ssw. 
E. 
NN W. 
WNW. 
NNW. 

- 
ium- 
ler of 
ns- 
cent - 

68 
75 

151 
154 
212 
229 
231 

236 
253 
329 
339 
364 
379 

380 

381 
415 
427 
434 
435 
443 
456 
457 
458 
468 
471 
476 
480 
496 
526 

542 
546 
547 
569 
584 
587 
588 
650 

655 
656 
658 
664 
66fi 
673 
682 
693 
707 
72f 
732 
74: 
74e 
768 

772 
824 
828 
849 

850 
854 

883 
895 

896 
909 
934 
969 
970 

Date 

Uar. 20, 1929 
Mar. 29,1929 
June 21.1929 
June 23; 1929 
Aug. 30,1929 
3eDt. 16. 1929 
3Gt. 18; 1929 

3ept. 25,1929 
Oct. 5, 1929 
Nov. 28.1929 
Dec. 3; 1929 
Dec. 20,1929 
Jan. 5,1930 

Jan. 6,1930 

- - - -do-_- - - - 
Mar. 30,1934 
Apr. 5,1934 
Apr. 8,1934 
----do-----_ 
Apr. 11,1934 
Apr. 16,1934 
-_--do-_--_-  
-_- -do-_- - -_  
Apr. 20,1934 
Apr. 21,1934 
Apr. 24,1934 
Apr. 25,1934 
May 2,1934 
May 15,1934 

May 23,1934 
May 25,1934 
May 26,1934 
June 13,1934 
June 25, 1934 
June 26,1934 
June 27,1934 
Aug. 2, 1934 

Aug. 5, 1934 
Aug. 6, 1934 
Aug. 7,1934 
Aug. 10, 1934 
Aug. 12,1934 
Aug. 15,1934 
Aug. 25, 1934 
Sept. 1,1934 
Sept. 8, 1934 
Sept. 23, 1934 
Sept. 30, 1934 
Oct. 11, 1934 _ - - -do_- - - - - 
Oct. 21,1934 

Oct. 25. 1934 
Nov. 17; 1934 
Nov. 19, 1934 
Nov. 29, 1934 

_ - - _do-- _ - _ - 
Dec. 2, 1934 

Dec. 12, 1934 
Dec. 17, 1934 

----do-----. 
Dee. 24, 1934 
Jan. 4, 193E 
Jan. 25, 193E 

- 
Time 

h. m. 
15 58 
15 10 
9 57 

14 32 
14 10 
7 17 

2 1  15 

17 29 
18 36 
10 50 
22 05 
20 47 
20 35 

10 08 

20 47 
14 25 
20 10 
8 20 

14 47 
15 02 
8 10 

14 17 
20 12 
11 41 
13 15 
6 46 

20 10 
8 09 
9 30 

9 55 
20 35 
21 30 
16 20 
15 45 
20 28 
9 15 
9 40 

13 0 
14 40 
9 44 
9 55 
9 16 

12 05 
11 30 
10 18 
10 40 
14 05 
8 42 
9 48 

14 0 
20 12 

10 05 
13 55 
0 24 
9 1 2  

18 55 
8 15 

12 31 
8 45 

18 10 
8 55 

21 05 

13 53 
9 a  

Clouds and cloudi- 
ness 

Alto-Stratus 
i A. St., 3 St--- 
1 A. St.. 1 St---  
10 A. St _ _ _ _ _ - _ _  
1 Ci. et., 4 A. St- 
LO A. St _ _ _ _ _ _ _ _  
. _ - _do--- - _ - - - - 
3 A. St.. 1 St. 

cu.  
LO A. St _ _ _ - _ _ _  
LO A. St _ _ _ - - _ _  
3 A. St _ _ _ _ _ _ _ _ _  
2 A. St., few Ci. 

3 A. St., 1 Ci. 

D A. St ________. 

St. 

St. 

8 A. St _ _ _ _ _ _ _ _  
2 Ci., 2 A. S t _ -  
5 Ci. St.. 4 A. 

St. 
9 A. St _-______  
5 A. Cu., 4 A. 

- 

.Ititude 

- 
Mders 
3,690 
3,070 

3, 150 
1,530 
1,890 
2,790 

1., 050 
2,025 
1,890 
2,790 
3,510 
1,710 

1,350 

2,430 
3,150 
2,430 
2,250 
2,610 
3,150 
2,790 
2,250 
3,150 
2,430 
2,610 
2,070 
1,890 
2,250 
4,230 

3,330 
2,610 
3,510 
2,430 
2,430 
3, 150 
4,230 
3,330 

3,330 
4,230 
3, 150 
3,150 
5, 130 
3,330 
3,330 
3,510 
2,250 
2,430 
3,150 

5,310 

2, 475 

3,33a 

2,790 

2,610 
2,790 
5, 13C 
4,05C 

2,520 
2,43c 

4,23C 
2,43c 

2,43c 
3,51C 
4, 05C 
4,95c 
3,87C 

Direction 
from- 

-d 

v. 
WNW. 
3. 
YNE. 
3. 
YW. 
E. 

E. 
E. 
ENE. 
ENE. 
ESE. 
NE. 

NE. 

NE. 
N. 
ENE. 
NNE. 
NE. 
ENE. 
E. 
ESE. 
E. 
N. 
NNE. 
E. 
NE. 
S. 
ESE. 

NNW. 
NE. 
NNE. 
N. 
ENE. 
NE. 
E. 
ENE. 

NNE. 
SSE. 
S. 
NE. 
SE. 
WNW. 
SSE. 
ENE. sw. 
N. 
WNW. 
E. 
ENE. 
S. 

N. 
5. 
ESE. 
E. 

ENE. 
ENE. 

SE. 
N. 

W. 
SSE. 
SE. 

N. 
NN W. 
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TABLE 50.-Altitude of clouds during pilot-balloon ascents at Little America-Continued 

Clouds and cloudi- 
ness 

- 
Nun 
ber a 

can1 
as- 

- 
21 

24 

25 

46 
56 

327 

328 
353 
354 
360 
363 

519 
581 
637 
729 
788 
815 

855 
884 
964 

- 

Altitude 

~ 

Date 

Feb. 6,1929 

Feb. 13,1929 

Feb. 14,1929 

Feb. 27,1929 
Mar. 7, 1929 
Mar. 27,1929 

_ - - -do_- - - - - 
Dec. 11, 1929 _ - _ -do-- - - - - 
Dec. 17, 1929 
Dec. 20, 1929 

May 12, 1934 
June 22,1934 
June 23,1934 
Sept. 26,1934 
Nov. 2,1934 
Nov. 14,1934 

Dec. 2,1934 
Dec. 12, 1934 
Jan. 21,1935 

Alto-Oumulw 
4 A. Cu. 3 A. 

5 A. Cu., 4 St. 

7 A. Cu., 1 St. 

9 A. Cu., few Ci- 
4 Ci., 5 A. Cu- - - 
5 A. Cu., 4 St. 

St., 1 du. 

cu.  
cu .  

CU. 

Time 

h. m. 
9 14 

19 30 

16 56 

8 10 
20 20 
9 46 

19 16 
11 23 
21 51 
10 46 
9 32 

9 55 
12 30 
20 10 
11 30 
20 10 
15 57 

14 05 
18 25 
9 0  

M d m  
2,070 

2,250 

3, 285 

3,510 
4,950 
2,790 

Clrro-Stratud 
1 Ci. St., 3 A. 

Cu., 3 A. St. 
3 Ci. St., 2 St. cu .  
5 Ci. St., 3 A. 

- ... 
7 A. Cu _ _ _ _ _ _ _ _  
8 A. Cu _ _ _ _ _ _ _ _  
3A.Cu _ _ _ _ _ _ _ _  
9 A. Cu _ _ _ _ _ _ _ _  
4 A. St., 3 A. 

9 A. Cu _ _ _ _ _ _ _ _  
8 A. Cu _ _ _ _ _ _ _ _  
7 A . C u  _ _ _ _ _ _ _ _  
8 A. Cu _ _ _ _ _ _ _ _  
----do-----___- 
6 A. Cu., 1 A. 

7 A. Cu., few Cu- 
9 A. Cu _ _ _ _ _ _ _ _  
7 A. Cu., 1 A. 

cu .  

St. 

St. 

MdCr8 
4, 590 

4, 770 

4, 950 

2,505 
2,790 
3,510 
3,690 
2,250 

2,070 
3, 150 
3,330 
2,970 
2,970 
2,790 

3, 150 
2,790 
3,690 

Cirrw 
8 Ci., 2 Ci. St- - -  
2 Ci., few A. Cu. 

and A. St. 
4 Ci., 3 Ci. St--- 
3 Ci., 5 Ci. St- - -  

Direction 
from- 

-- 

W. 

NE. 

WNW. 

NNW. 
NNW. 
W. 

sw. 
S. 
S. 
NE. 
ENE. 

SE. 
ESE. 
WNW. 
ESE. 
N. 
SE. 

E. 
SE. 
ESE. 

5, 670 
5, 850 

6,390 
4,590 

Num- 
ber of 
cent 
8s- 

7 

7 

33 

55 

69 

70 
97 

105 
263 
274 
279 
280 
445 
446 
460 
933 

417 
462 

910 
923 

- 

p- 

Number of observations- ___- -__ - - -  - - - - - - -_---__ 
Mean height (m.) __-___..__---- -- -__ - - - - - -_____  

Date 

Et. Nb. Cu. St. Cu. A. Cu. A.St. CI. Cu. Ci.Et. Ci. --- 
80 0 0 48 16 34 0 10 3 

852 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  1,478 3,062 3,124 _ _ _ _ _ _ _ _  4,770 5,550 

~~~~ 

Jan. 22,1929 

Feb. 20, 1929 

Mar. 7,1929 

Mar. 21, 1929 

Mar. 22, 1929 
Apr. 23,1929 
Apr. 29,1929 
Oct. 13, 1929 
Oct. 26, 1929 
Oct. 29, 1929 
----do---_--.  
Apr. 12,1934 _ - - -do_- - _ _ - - 
Apr. 17,1934 
Jan. 4,1935 

Mar. 31, 1934 
Apr. 18,1934 

Dec. 24, 1934 
Dec. 31, 1934 

ybEEa!' 
tfons 

Time 

- 
h. m. 
13 05 

8 26 

8 40 

11 35 

5 50 
11 11 
10 40 
9 23 
9 30 

18 51 
20 02 
8 23 

14 14 
14 0 
15 35 

8 44 
8 30 

12 45 
19 05 

Intermodiste clouds 
(A St.) 

- I-- 

CU. 

St. 
8 Ci. St., 2 A. 

9 Ci. St  _ _ _ _ r _ _ _  

8 Ci. St _ _ _ _ _ _ _ _  
9 Ci. St _ _ _ _ _ _ _ _  
8 Ci. St _ _ _ _ _ _ _ _  
8 Ci. S t  _ _ _ _ _ _ _ _  
9 Ci. St - - _ _ _ _ _ _  
7 Ci. St _ _ _ _ _ _ _ _  
8 Ci. St  _ _ _ _ _ _ _ _  _ __-do _ _ _ _  - - - _ 
1 Ci., 6 Ci. St- - -  
8 Ci. St., 1 A. 

St. 

4,410 

6,930 
7,290 
2,790 
2,700 
4,770 
3,870 
5,670 
5,130 
7,650 
5,490 
4,950 

Direction 
from- 

NNW. 

NN W. 

ESE. 

NE. 

NNE. 
ENE. 
ENE. 
ESE. 
ESE. 
S. 
E. 
E. 
ENE. 
NNE. 
E. 

NN W. 
ENE. 

S. 
ESE. 

TABLE 51.-The average height of the different cloud fornzs at Little America as determined from pilot-balloon ascents, combined data, 1989 and1934 
LIGHT SEASON 

Cloud form 

DARK SEASON 

Number of observations--- .. - - - - - - - - - - - - - - - - - - _ _ 1 
Mean height (m.) ___- - - -  - - - - - - - - - - - - - - - - - - - - - - I  9;; 1 _ _ _ _ _ _  _ _ _ _ _ _  1,53! 1 2 , 8 d  1 2,9:: 1 _ _ _ _ _ _  5,6705 1 5,850 

YEAR . .  

Number of oharrva~ions--------.--( 157 1 0 1 0 1 53 1 20 1 72 1 0 1 15 1 4 
Meanheight (m.) _ _ _ _ _ _ _ _ -  - - - - - -  - - - - - - - - - - - - - -  892 -_-_- . ._____-____ 1,483 3,025 3,031 - _ _ _ _ - _ _  5,070 5,625 

TABLE 52.-Comparison of mean direction of cloud motion and mean direction of wind at Littld America 

Lower clouds (St.) 

-I 
157 3,031 _ _ _ _ _ _ _ _ _ _  
557 I N. 58' E _ _ _ _ _ _ _  

obsorva- Upper clouds (CI. St.) I Number of 
tiOM 

I 

Number of 
obsorva- 

tions 

7. RELATIVE HUMIDITY, PRECIPITATION AND 

The mean relative humidity for the different months 
and seasons is given in table 53 and has been computed 
from the hourly values of humidity as deterrmned by the 
re@stration of the hair hygrograph. The poor behavior 

of the hair element at  low temperatures is wel! known 
and consequently no great accuracy can be clamed for 
the values given, especially in the winter months. 

The number of days in each month with different forms 
of precipitation and also with dense fog is given in table 
54. The large number of days with snowfall should not 

VISIBILITY 
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Dense fog-prominent objects not visible at- _ - 
Very bad-prominent objects not visible at-- - - - 
Bad-prominent objects not visible at _ _ _ _ _ _ _ _ _ _  
Very poor-prominent objects not visible at- - - - 
Poor-prominent objects not visible a t - -_ - - -_ - -  
Indifferent-prominent objects not visible at--- - 
Fair-prominent objects not visible at - - _ - _ _  - - - 
Good-prominent objects not visible at - - _ - - - - - 
Very good-prominent objects not visible a t - - - -  
Excellent-prominent objects visible beyond- - - - 

be interpreted as indicating correspondingly large amounts 
of snowfall, since in many of these cases the snowfall was 
very light, consisting of very small flakes and not amount- 
ing to more than a trace. The mist referred to was 
extremely light, so light, in fact, that it was just barely 
perceptible. Notes concerning this will be found in the 
volume of observational data. Showers of minute par- 
ticles of clear ice, usually having an elongated form and 
sometimes referred to as ice spicules or ice needles (re- 
ferred to simply as ice crystals here), were of fairly fre- 
quent occurrence and were often present with a perfectly 
clear sky. 

In  1929, Dbservations of visibility were made three 
times daily as part of the regular surface observation, 
and the mean values for the different months and seasons 

ven in table 55. The scale of visibility used was 
as fo lows: 

Visibility scale 
tire ? 

50 
200 
500 

1,000 
2,000 
4,000 

10,000 
20,000 
50,000 
50, 000 

Descriptive term 

Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _  

~~ ~ 

Limiting 
distance 
(meters) 

January Febru- March April May 
1929 ary 1029 1029 1029 1929 

- - - _ _ _  ‘75.6 272.3 390.9 81 .4  

--__--- 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

January 
1930 

81. 7 

1029 
-/ 

82. 2 

Table 54 also includes values for the total snowfall for 
each month in 1939. I n  the Antarctic most of the snow- 

July 
1929 

77. 7 

-- 

fall occurs with fairly high winds, mrzlcing the measure- 
ment as well as any estimate of the amount of snowfall 
difficult since the falling snow is mixed with drifting 
surface snow; the difficulty is further enhanced by the 
tendency of the wind to sweep the newly fallen snow 
along the surface. In  these instances the amount of 
snowfall was “estimated” as closely as possible by taking 
into account its intensity and duration. When the snow- 
fall occurred with light winds, the depth of the newly 
fallen snow on the surface was measured directly (without 
the use of a snow gage) and the amounts given in these 
instances (see (1) table 24) can be regarded as quite 
accurate. Owing to the difiiculty of estimating the 
amount of snowfall, it is hard to say how much weight 
can be given to the monthly values given in the table; 
H. T. Harrison who made the estimates as well as the 
measurements, is of the opinion that the daily amounts 
when determined by estimate may in some cases differ 
from the true fall by as much as 50 percent, but that 
the relative snowfall by months can be accepted as fairly 
accurate. From his own experience the writer is of the 
opinion that, if anything, the values given are too large; 
at least, over a period of a year, there is certainly no 
accumulation of snow at all comparable with the values 
given in the table. In  August 1934, the writer planted 
two small brass rods a t  two widely separated locations 
where the barrier was flat and smooth. These were 
inspected five months later in January and each showed 
an accretion to the surface of about 6 inches. This 
accretion, of course, represents the combined effect of 
drift and snow, and just how much of each i t  is impos- 
siblc to state. The above amount if extrapolated linearly 
over a 12 months’ period would give an annual amount 
of 14 inches. 

August 
1929 

87. 2 

TABLE 53.-Mean relative humidity at Little America by months and seasons, percent 

Octohcr 
bcr 1034 -- 

Novom 
bct 1034 

Janugry Febru- March April May 1 1934 lary 19341 1934 1 1934 1 1934 
--I__-_- 

83. 7 
80. 7 

Mean _ _ _ _ _ - _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _  
Combined data _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  81. 3 

84. 3 

JUIle 
1029 

80. 4 
83. 0 

84.5 

82, 3 
81. 8 

June 
1034 

91. 1 
86. 9 

July August 
1934 1 1034 -- 

Beptem 
ber 1929 

81. 0 

Soptom- 
ber 1034 

79. 4 
80. 2 

October Novem- 
1929 I ber 1029 

85.6 I 81.3 

Decem- 
ber 1028 

83. 4 

Dewm 
ber 1934 

82, 1 
82. 7 

-I- 
:::: 1 XL95 

I I 

Year Summcr 1 Fall 1 Winter spring I Light I Dark 
I -- I-- - 

83. 3 82. 9 
E: 1 
83. 7 

83. 1 
84.0 
83. 6 

I I I I I I --. 
1 Mean for last la days of February 1929. * Month of March incomplete only 420 out Of possible 744 observations. 
a Mean for last 16 day8 and 9 hours of Aprll 1929. 
4 Mean for last 16 days and 8 hours of February 1034. 



1 January, 1930. 
1 January, 1935. 

Total snowfall at Little America for each month, 1999 (unmelled), inches 

February 1929 _ _ _ _ _ _ - _ -  12. 7 
Januarv 1929 _ _ _ _ - - - - -  - 7 . 3  I May 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  7. 6 I Sentember 1929 _ _ _ _ _ _ _ _  2 . 4  I Januarv 1930 ____.._---_ 6.5 

June 1929 _ _ _ _ _ _ _ _ _ _ _ _ _  16.2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 . 0  Year 1629 _ _ _ _ _ _ _ _ _ _ _ _ _  103.5 

'g; 
1029 __----- 

Meanvisibility,(0-9) _ _ _ _  6 .9  

TABLE 55.-Mean visibility at Little America by months and seasons, 19.99 

Au- So t- Octo- No- Do- Janu- Sum- Au- yi; Spring Year 
gust emEer bcr vember combor uary F$!!- March April %{ %;$ 

1U29 1929 1929 1020 1929 1928 1928 1930 EA 1928 
---- ----------- 

6.3  5.8 6 . 4  6 .0  _ _ _ _ _ _ _ _ _ _  6 . 9  6 . 7  6.8 7 . 2  7.0 6 . 6  6 .8  6 .0  6 . 9  6 . 9  6.6 

8. METEOROLOGICAL CONDITIONS DURING "CLEAR" 
PERIODS AT LITTLE AMERICA 

One of the most difficult and important duties con- 
fronting the polar expedition. meteorologists is the fore- 
casting of periods of good flying weather for the various 
expedition aviation activities. This is especially difficult 
in the Antarctic, where the myteorologist is forced to 
estimate future weather conditiong from the meteoro- 
logical observations at a smgle station. Because of this 
difficulty it was thought that a statistical study of the 
periods of favorable flying weather might be of some 
value and the following tables were prepared for the 
purpose of investigating the occurrence and frequency 
of periods of weather favorable-for dyin.g, as well as the 
meteorological conditions prevailing d;urmg such periods. 

Of the various hazwds connected wlth polar flying, the 
first and foremost is that of clouds; and it therefore falls 
upon the polar meteorologist to predict periods of clear 
sky, both as to time of occurrence and as t? length of 
period. Cloudy skies not only produce poor 11 h t  condi- 

photographs and to use navigation instruments (such as sun 
compass), but also when there is a stratus or thick alto- 
stratus overcast it  is usually very diflicult to distinguish a 
horizon-the snow surface and cloud layer seem tp fuse 
into one without any visible line of separation or bonzon- 
m8kin an accurate judgment of distance and altitude 

dangerous undertaking. There is, in addition, the usual 
hazard of having to come down through a low overcast 

tione, making i t  difEcult to get satisfactory aeria 7 mapping 

diffic 3 t for the pilot, and landing, forced or otherwise, a 

237082-40-7 

which may have formed during the flight, and make a 
forced landing on terrain of unknown elovation. Finally, 
it is important to have clear conditions, not only during 
the flight, but also when the plane returns to the base, 
since in addition to the difficulty of landing with poor 
horizon conditions attending overcast slues mentioned 
above, there is the added difficulty of finding the base 
itself if the plane is forced to fly above a low stratus 
overcast. 

At Little America, extended periods of absolutely cloud- 
less sky are not very frequent; and since airplane fights 
can be successfully carried out evep though the sky is not 
absolutely clear, the following definition of clear period 
has been used, based on the usual cloudiness scale, 0-10, 
referring to the number of tenths of sky containing cloud: 

There shall not be more than five-tenths of upper clouds, such as 
Ci, CiSt, and CiCu; there shall not be more than two-tehths of 
intermediate clouds, such a8 ASt and ACu; t ere shall not be mote 

Using this definition of a clear period, table 56 has been 
constructed, which giws the beginning, ending, and length 
of the periods, and the pilot-balloon, kite, and airplane 
ascents made during the periods. There are also given 
mean values of the various meteorological elements during 
the periods as computed from hourly values, and the 
departures of these means from the mpnthly mqans. Only 
periods of 12 hours or more duration are given, since 
clear periods shorter than this me probably not of much 
value in planning extended flights. 

than one-tenth of lower clouds, such as St, St e u, and Cq, 
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In column 15 of table 56 is entered the type of pressure 
variation association with each period; and the amount of 
this variation is given incolumn 2. For cases when the 
pressure was rising, falling, or steady, this is simply the 
amount of pressure fall or rise from the beginning to the 
end of the period. In the case when the pressure rose and 
then fell, the pressure change given was obtained by finding 
the amount of pressure rise from the beginning of the 
period to time of highest pressure and adding this to the 
amount of pressure fall from this point to the end of the 
period without regard to sign, thus giving the total varia- 
tion in the pressure, and is indicated by a f sign. In cases 
where the pressure fell and then rose, the pressure change 
was computed in a similar manner and is indicated by a f 
sign. 

Although the definition of clear weather used was quite 
liberal, allowing a maximum total cloudiness of eight- 
tenths, it is seen that the actual cloudiness during the 
periods turns out to be quite small. Nearly all of the 
periods have a mean cloudiness of less than one-tenth 
(1.0); and there are only a few with two-tenths or more, 
the greatest being 3.8 for period no. 47. The clear 
periods thus turn out to have much less cloudiness than 
one mi h t  expect from the definition used; and although 

studying conditions favorable for aviation activities, it is 
thought that they are at the same time quite suitable for 
use in connection with any other meteorological studies 
relating to clear weather. 

The clear periods in table 56 have been combined by 
months and the results are given in table 57. 

It was found that clear weather could occur with almost 
any type of pressure chan e. The pressure changes have 

the tab 5 es were originally constructed for the purpose of 

been separated'into the fo 5 owing five types: 

Pressure rising. 
Pressure falling. 
Pressure steady. 
Pressure rising and then falling. 
Pressure falling a.nd then rising. 

In  table 61 are given the different clear periods during 
which the change in pressure was of one of the above 
types, and also the length of clear weather and amount 
of pressure change associated with each type. 

The results of pilot-balloon ascents made during clear 
periods have been evaluated and are given for the four 
seasons and for the year in table 62, the north-south and 
east-west components referring to the resultant velocity. 
The percentage frequency and mean velocity of the differ- 
ent wind directions at standard levels during these periods 
are given in tables 63 and 63A; while the mean turning 
of the wind from the surface up to given levels during 
clear periods is shown in table 64. 

The results of pilot-balloon ascents made during the 
different types of pressure change associated with the 
clear periods have been computed and are contained in 
tables 65 to 71. For the periods with pressure rising and 
then falling, the computation was made separately for 
the interval with rising pressure and that with falling 
pressure, and similarly for periods with pressure falling 
and then rising. This was done since i t  was anticipated 
that upper level wind conditions with rising pressure 
would differ from those with falling pressure. In order 
to see, if possible, what changes take place in the upper 
level winds during the transition to a clear period, the 
results have also been computed for the 24- to 36-hour 
interval preceding the clear periods associated with the 
different types of pressure change and are given in tables 
72 to 76. 



TABLE 5%.-Periods with “clear” sky at Little America 

From- 

- 

3 
3 a - 
I e 

z 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 

17 
18 
19 

21 

22 

23 
24 
25 
26 

27 
28 
29 
30 
31 
a2 

33 
34 

x 
36 

a5 

3f 

3I 
4 
41 
4: 
& 

- 

m 

TC- 
P i  1 o t - balloon as- 
cants during pe 
riod (No.) 

Kite and 
airplane 

ascent8 dur- Type f&ypezyge 
ing period 

(NO.) 

1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
16 ____._____________ 

29,30,3l, 32 _ _ _ _ _ _ _ _ _  
71,72 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
82,B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
.____________________ 
86 ----------------__ 
87,88,89 _ _ _ _ _ _ _ _ _ _ _ _  
90 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
lOS,109,110 _ _ _ _ _ _ _ _ _  
111 ------__------___ 
113,114,115,116 _ _ _ _ _  
119,120,121 _ _ _ _ _ _ _ _ _  
127,128,129,130,131~ 

143 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
146 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
158 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
160,161,162 _ _ _ _ _ _ _ _ _  
164 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
166,167,168,169,170 
171,172,173,174. 

177,178,179,180 _ _ _ _ _  
185 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
187 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
189 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
192 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
195 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
196 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . .  
200 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
207,208,209 _ _ _ _ _ _ _ _ _  

. . . . . . . . . . . . . . . . . . . . .  
213,214 _ _ _ _ _ _ _ _ _ _ _ _ _  
217 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
219, 220 _ _ _ _ _ _ _ _ _ _ _ _ _  
~1,222,223,224,225, 

227 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
233 _ _ _ _ _ _ _ _ _ _ _  _ _  _ _  _ _  
239,240,241,242,243- 
249,250, 251 _ _ _ _ _ _ _ _ _  
262 _ _ _ _ _  _ _  _ _ _ _ _ _ _ _  _ _  
264,265 _ _ _ _ _ _ _ _ _ _ _ _ _  

228. 

_ _ _ _ _ _ _ _ _ _ _ _  Pressnre falling. 
_ _ _ _ _ _ _ _ _ _ _ _  Pressnre rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. _ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. 
_ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. 
_-- -________ Pressure falling. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising and then 

falling. 
______-..____ Pressure rising. 
_ _ _ _ _ _ _ _ _ _ _  ~ Pressure faling. 
_ _ _ _ _ _ _ _ _ _ _ _  Do. 
__-_-_____-_ m. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising and then 

falling. 
_ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling and then 

rising. 
Pressure steady: _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. 

_ _ _ _ _ _ _ _ _ _ _ _  Pressare steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure’fding. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising and then 
falling. 

_ _ _ _ _ _ _ _ _ _ _ _  Do. 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure risiig. 
_ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. 

_ _ _ _ _ _ _ _ _ _ _  Pressure falling. _ _ _ _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling and then 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling and then 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising and then 
falling. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling and then 
rising. ___.________ Pressure rising and then 
falling. . 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. 
_ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. _ _ _ _ _ _ _ _ _ _ _ _  Do. _ _ _ _  _ _ _ _ _ _ _ _  P m  rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. 

risiig. 

rising. 

ran. 16,1929,ZOh- 
ran. !27,1929,6h._ 
Jan. 31,1929, lh-- 
Feb. 18, 1929,5h.. 
Mar. 22,1929 17h- 
Apr. 4, 1929, 2h--- 
Apr. 6, 1929, 18h- 
Apr. 7,1929,ZOh. 
Apr. 10, 1929, 8h. 

Apr. 17,1929,lOh- 
Apr.24,1929,21h. 
May 3, 1929, zah. 
May 7, 1929,lQh. 
May l3,1929,13h- 

May 17,1929,16h. 
June 3,1929,k- 

June 12,1929,14h 
June 15,1929,Bh 
June 29,1929,13h. 
July 1. 1929, Oh_- 
July 3,1929,14h- 

July 6,l929,19h-. 

July 15,1929,1& 
July 23,1929,Zlh- 
July 26,1929, llh. 
July%’, 1929, Ill. 

bug. 3,l929,17h- 
dag. 7, 1029,15- 
Ang. 8,1929,15- 
Bug. 10,1929,2h-- 
Bug. l3,1929,14h. 
Aug.23,1929,12h- 

Ang. 27,1929,1711. 
Ang. 30,1929,Zlh.. 

Sept. 3,1029,2%-- 
Sept. 6,1929,lOh.. 

Sept. 8.1929,1%_- 

Sept. l4,1929,5h-. 

Sept. 19,1929,lZh 
Sept. 26,1929,23h 
Oct. 3,1929,1lh-.- 
OCt. 12,1929,17h- 
Oct. 13,1929, llh- 

Jan. 17,1929, lh. 
Jan. 27, 1929,23h 
Jan. 31,1929,22h 
Feb. 19,1929,23h 
Mar. 23,1929,18h 
Apr. 5,1929,2h-- 
Apr. 7, 1929,Qh.. 
Apr. 8,1929, llh 
Apr. 12, 1929. lb 

Apr. 18.1929,5h- 
Apr. 25,1929, llh 
May 7,1929.9h- 
May 8,1929, 1Oh 
May l6,1929,3h. 

May l8,1929,16h 
June 5,1929,Zlh 

June 13,1929,7h- 
June l6,1929,17h 
June 30,1929,8h- 
July 3, 1929, 8h. 
July 5,1929,1& 

July l3,1929,18h 

July Is, 1929, 8h. 
July 24,1929,16h 
July 27,l929,8h- 
July-29,1929, 8h. 

bug. 4,1929,8h- 
dug. 8, 1929,Sh- 
Am. 9,1929,3h- 
Aug. 10,1929,15h 
Ang. l4,1929,5h. 
Aug.27,1929, l l h  

Ang. 2a, 1929,Sh- 
Sept. 2,1929,4h-. 

Sept. 5,1929, lh. 
Sept. 7,1929,2lh. 

Sept. 13,1928,131 

Sept. l5,1929,4h. 

Sept. 20,1929, lh 
Sept. 30,1929,5h 
Oct. 4,l929,24h-. 
Oct. l3,1929,7h-. 
Oct. 14,1029,16h 

21.1 
21.1 
21.1 
11.0 
-5.0 
-29.7 
-29.7 
-29.7 
-29.7 

-29.7 
-29.7 
-22.7 
-22.7 
-22.7 

-227 
-10.6 

-10.6 
-10.6 
-10.6 
-45.8 
-45.8 

-45.8 

-45.8 
-45.8 
-45.8 
-45.8 

-28.0 
-28.0 
-28.0 
-28.0 
-28.0 
-28.0 

-28.0 
-442 

-442 
-44.2 

-44.2 

-44.2 

-44.2 
-44.2 
-17.7 
-17.7 
-17.7 

0.149 
-.lo5 
-.3% 
.113 

-.2% 
.031 
.051 
.ll9 
--.la 

--.587 
-.359 
.154 

-.039 
-.Om 

.034 
-.389 

-.219 
-.038 
.380 
.478 
.220 

.lo3 

-.237 
.069 

-.W 
.Ol8 

.180 

.419 

.196 

.041 

.173 
-.m 
-.121 
-.m 

.422 

.811 

.074 

,443 

--.486 
-.273 
-.158 
.I43 
.034 

- 
(12) - 

(6-9) 
( O F )  

- 
-10.6 -. 7 
-15.3 
-15.2 
-27.6 
-11.4 

3.4 
-5.6 
1.1 

-4. 7 
-27.7 
-17.2 
-24.1 
-16.8 

-1s. 7 
-29.8 

-8.7 
-27.5 
-17.5 
-8.5 
-11.0 

-20.5 

.2 
-5.1 
-17.0 
-21.0 

-3.4 
.6 

-14.6 
-26.4 
-30.4 
-24.8 

-26.5 
-15.0 

-5.9 
-9.1 

-14.3 

-9.2 

10.6 
-8.7 

-280 
-18.8 
-16.8 

- 
Mean 
r e w e  
luring 
wriod 

level 
inches) 

sea 

vlean 
loudi- 
ness 
u ” g  mod 
0-10) 

Mean 
locity 
luring 
arid 
:m. p. 
he) 

Mean 
1XWSuTl 

for 
month 

level 
inches) 

S88 

Mean 
e1o;ity 

for 
ponth 
,m. P. 
ha) 

-I-- I 
29 
17 
21 
42 
25 
24 
15 
15 
41 

19 
14 
81 
15 
62 

24 
68 

17 
19 
19 
56 
48 

167 

64 
19 
21 
45 

15 
17 
12 
13 
1.5 
95 

12 
65 

27 
35 

121 

21 

13 
78 
37 
14 
29 

29.568 
29.314 
29.063 
29.310 
28.962 
29.301 
29.321 
29.389 
29.142 

28.683 
28.911 
29.062 
28.869 
28.905 

28. 942 
28,919 

28.088 
29.272 
29.688 
29.445 
29.187 

29.073 

28.730 
29.036 
28.425 
28.985 

29.273 
29.512 
29.289 
29.052 
28.920 
28.893 

28.972 
28840 

29.389 
28.788 

29.041 

29.410 

28.521 
28.694 
28.723 
29. 024 
28.915 

-0. m 
.19 

-. 22 
.08 

-. 28 
.10 

-. 02 
-. 04 
f. 28 

.10 
-. 08 
-. 39 
-. 03 
zt.54 

-. 01 
kl. 59 

.04 

.05 
-. 02 
-. 40 *. 74 

.24 

-. 08 

-. 05 
.80 

-. 21 -. 10 -. 11 
.l8 
.I9 

Et. 64 

.w 
Et. 41 

.22 *. 3a 
il. 24 

*. 28 

.a -. 31 
-. 23 

.02 

.OB 

.m 

1.5 
.7 

Few 
. 2  
1.2 
.9 
1.9 
.3 
.6 

.2  

.5 

.7 

.8 

.5 

.5 

.3 

.9 

.7 

.6 
Few 
.3 

1.1 

1.8 
1.1 
-6 
.1 

.5 

.1 

.8 
Few 
.3 
.4  

1.9 
.9 

2 2  
1.0 

.6 

.7 

1.6 
.2 
.1 
.4 
.8 

ai 
9.2 
9.9 
9. a 
6.1 
5.1 
9.6 
3.9 
5.3 

5.4 
4.1 
5.3 
6.4 
4.7 

5.7 
9.1 

l.4 
2 5  
4.3 
5.7 
7.1 

6.4 

5.5 
4.7 
6.8 
4 8  

10.5 
6.6 
5.8 
3.3 
3.9 
3.2 

3.7 
4.0 

3.9 
6.1 

6.0 

5.4 

11.9 
5.2 
5.7 
7.1 
6.2 

3. 
3w. 
E 
E- 
9. 
S. 
5. 
sw. 
E. 

sw. 
9. 
3. 
3W. 
sw-.--. 
sw. 
E. 

9. 
E. 
sw. 
sw. 
sw. 
sw. 
8W. 
sw. 
W. 
8. 

8. 
8. 
8. 
8. 
W. 
8W. 

8W. 
8. 

W. 
8W. 

8. 

E. 

W. 
8. 
w. 
E. 
8. 

10.5 
20.4 
5.8 

-32.6 
-41.1 
-26.3 
-35.3 
-28.6 

-34.4 
-57.4 
-39.9 
-46.8 
-39.5 

-41.4 
-40.4 

-19.3 
-38.1 
-28.1 
-54.3 
-56.8 

-66.3 

-45.6 
-m. 9 
-62 8 
-66.8 

-31.4 
-27.4 
-42.6 
-54.5 
-5s. 4 
-52.8 

-54.8 
-59.2 

-60.1 
-53.3 

-58.5 

-53.4 

-33.6 
-52.9 
-45.3 
-36.5 
-3L 5 

29.419 
29.419 
29.419 
29.187 
29.190 
29. 270 
29.270 
29.270 
29.270 

29. 270 
29. 270 
28908 
28. w#l 
28.908 

28.908 
29.m 

29.308 
29.308 
29. 3063 
28.967 
28.967 

28.967 

28.967 
28.967 
28.967 
28.967 

29.093 
29.093 
29.093 
29.093 
29.093 
29.093 

29.093 
28.967 

28.967 
28.967 

28967 

28.967 

28.967 
28.967 
28.881 
28.881 
28.881 

9.5 
9.5 
9.5 
11.1 
12.9 
8.4 
8.4 
8.4 
8.4 

8.4 
8.4 
8.8 
8.8 
8.8 

8.8 
10.1 

10.1 
10.1 
la 1 
7.9 
7.9 

7.9 

7.9 
7.9 
7.9 
7.9 

8.9 
8.9 
8.9 
8.9 
8.9 
8.9 

8.9 
aa 

8.2 
8.2 

a. 2 

8. 2 

8.2 
8.2 
9.1 
9.1 
9.1 

-1.4 
-0.3 

.4 
-1.8 
-6.8 
-3.3 
1.2 

-4.6 
-3.1 

-3.0 
-4. 3 
-3.1 
-2.4 
-4.1 

-3.1 
-1.0 

-8.7 
-7,6 
-5.8 
-2.2 -. 08 
-1.5 

-2.4 
-3.2 
-1.1 
-3.1 

1.6 
-3.3 
-3.1 
-5.6 
-5.0 
-5.7 

-5.2 
-4.2 

-4.3 
-2.1 

-2.2 

-2.8 

3.5 
-3.0 
-3.4 
-2.0 
-3.9 



TABLE 56.-Periods with “cleat” sky at Little America-Continued 

?ilot-balloon 8s- 
cant9 during pe- 
riod (No.) 

- 
(5) - 

’revail- 
E wind 
irection Ea 
- 
I. 

I. 
IW. 
n: 
E. 
6. 

E. 
2. 
3. 
3w. 
3 W. 
W. 
E. 
E. 
W. 
3 W. 
. _ _  - - - - 
. _- - - -_ - 
NE. 
3N. 
E. 
W. 
W. 
W. 
W. 

S. 
SE. 
6W. 
sw. 
sw, 8. 

E. 
S. 

sw. 

sw. 
sw. 
sw. 
SW. 
sw. 
SW. 

E. 
W. 
w, sw 

Kite and 
airplane 

ascents dur- $$ny$i:yge 
ing period 

(NO.) 

c 

a, 
it 

il 

” 
2 

z 

44 
45 
46 
47 
48 
49 

P 

- 

50 
51 
52 
53 
64 
65 
56 
57 
58 
59 
60 
61 

62 
E3 
64 
65 
66 
67 
68 

69 
70 
71 
7!? 
73 

74 
75 

76 

Ti 

2 
7I 

84 
81 
8: 

g 
8! 
8 

Eean 
mpm- 
tufe 

33 

- 
(2) - 
’a- 
lure 
1-e 

rich) 

-.% -. 16 -. 11 
.02 
.19 

-L. 92 

%-%! 
- 

.15 -. 14 
-, 15 

.29 -. 07 -. 12 -. 10 
-. 58 

.07 

.17 

(OF) , - 
-21.7 
-14.4 
-19.2 
-10.0 
-8.0 

.1 

8.1 
6.8 

17.1 
14.8 
13.3 
23.2 
14.3 
6.1 
3.8 
2.6 

12.2 

-1.5 
-21.9 
-14.2 
-40.0 
-47.6 
-38.1 
-32.4 

-39.4 
-34.2 
-45.6 
-16.0 
-43.6 

-35.3 
-39.1 

-49.0 

ao 

-14.2 

-23.3 
-28.8 

-46.2 
-36.1 
-54.2 

-19.9 
-49.5 
-50.4 

- 
(3) 

Iean 
ondi- 
10% 

- 

23 
)-lo) 
- 

1.5 
.8 

1.2 
3.8 
.1 
.1 

.6 

.4 

. 9  
1.9 
.4  

1.0 
.3 

1.1 
.4  
.6 
.7 
.1 

2. e 
. 3  
. 7  
.3  
.4  
. 4  

1. s 
1.4 

1.5 
Few 

Fa% 
C .. 

. A  

., 

.< 

0 

. O! 
0 

1.2 
.2 
.5 

.1 

.3 
0 

T+ From- 

- 
(4) 

Lean 
lodty 

n. p. 

- 

$% 
h 3 - 

6.1 
IO. 9 
3.7 
4 8  
7.3 
8.6 

4.8 
4.9 
6.7 
6.4 
3.0 
6.3 

13.4 
10.3 
6.4 
5.4 

_-___ 
--___ 

17.5 
7.6 

22.1 
8.6 
5.4 
8.5 
6. g 

4.7 
9.0 
4.4 

16.4 
3. e 

15.3 
9. a 

8.4 

11.4 

6.1 
8. I 

5. f 
11. I 
4.4 

15. I 
5. I 
9. : 

28.881 
28.881 
28.881 
28.881 
29.391 
29.391 

29.391 
29.391 
29.604 
29.604 
29.604 
29.604 
29.604 
29.253 
29.253 
29.253 
20.188 
29.188 

29.220 
29.220 
29.220 
29.220 
29.220 
29.m 
28.981 

28.881 
28.981 
28.981 
28.981 
29.00s 

29.068 
29. 068 

29.06s 

28.950 

28.950 
28.950 

28. 950 
28.950 
29.073 

29.073 
29.073 
29.073 

I 

Nov.23, IS=, 5h.- Nov. 23,1929,24h. 
Nov. 28,1929,22h- Nov. 2Q,1929,13h. 
Nov.’JO,I929,?%-- Dec. 3,1828, I lk- 
Dec. 4,1929,6h--- Dec. 5,1929,17h-- 
Dec. 5,1929.24h.- Dec. 6,192s. 12h-- 
Dec.7.1929,6h. - - Dec. S,1920,4h.- - 
Dec. 19,1929,Mh. Dec. ZO, 1929, 8h-- 
Jan. 21,1930,3h-.- Jan. 23,1930, Mh-- 
Jan. 24,1930,1?%... Jan. 25,1930,24h-- 
Jan.26,1@30,17h-- Jan. 27,l930,20h-- 
Feb.6.1930,?%--. Feb. 7,1930, ah--- 
Feb.19.1930, ?%-.- Feb. 9,1930, ah- .  

Mar. 10,1934,Sh.- Mar. 11,1934,4h-. 
Mar. 13,1934,lOh- Mar. 14,1934,6h-. 
Mar. lS,l934,13h- Mar. 19,1934,15h. 
Mar. 22,1934,3h-- Mar. 22,1934,Bh. 
Mar. 27,1934,8h-- Mar. 28,1934, l l h  
Mar. 29,1934,16h. Mar. 30,1934,5h-. 
Apr. 2,1934,lOh.. Apr. 2,1934,23h- 

Apr. 12,1934,lm- Apr. 13,193414h. 
Apr. 14,1934,6h--. Apr. 15,1934,lL 
Apr. 17,1934,6h-_- Apr. lS,l934,23h 
Apr. 29,19%4, nh- Apr. W,1934,23h 
May 4,1934,6h--- May 5,1934,14h- 

May 5,1934,16h-- May 7,1934,4h.- 
May 7,1934,1%, - May l0,1934,20h 

May IS, l934,13h. May 22,1934, lh -  

June 5,1934,14h-- June 8,1934,Zh- - 
June 11,1934, Zoh- June l3,1934,15h 
June l7,1934,12h. June l8,1934,21h 

June 27,1834,8h- - June 29,1934,22h 
June 30,1934, 9h. - June %,1934,21h 
July 2,lg34,8h _ _ _ _  July 3,1934,22h-- 

July4,1934,8h--.- July4,1934,23h-- 
July 6,1934,8h-_-. July 8,19&4,14h-. 
July ll,1934,6h--- July 14,1934,21h. 

%’, 268 _ _ _ _ _ _ _ _ _ _ _ _ L  
_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  
Vi‘,Zl8 ____________. 
!M, 286 _ _ _ _ _ _ _ _ _ _ _ _ _  
101,302 _ _ _ _ _ _ _ _ _ _ _ _ _  
104, 305, 306, 307, 

308, 309, 310, 311, 
312, 313, 314, 315, 
316. 

120,321 _ _ _ _ _ _ _ _ _ _ _ _ _  
B1,332 _ _ _ _ _ _ _ _ _ _ _ _ _  
C46 335,336,337 _ _ _ _ _  
140,341,342 _ _ _ _ _ _ _ _ _  
144 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
162 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
KQ,400 _ _ _ _ _ _ _ _ _ _ _ _ _  
.___________________ 
LO5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
L14 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
.___________________ 

_____-______________  
.__ ____________-____  
_______________-____  
______________--____ _______________-____ 
~ ..____________--____ 
122. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
447,448.449 _ _ _ _ _ _ _ _ _  
451 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
459,460,461 _ _ _ _ _ _ _ _ _  
491,492 _ _ _ _ _ _ _ _ _ _ _ _ _  
499,500,501,502,503. 

sO5,506,507 _ _ _ _ _ _ _ _ _  
M)8.609,510,511,51~ 

513,514,51S,516. 
531,532,533,534,535, 

536, 537, 538, 539, 
540. 

556,557,558,559,560, 
561,562. 

567,568 _ _ _ _ _ _ _ _ _ _ _ _ _  
574,575,576,577 _ _ _ _ _  
588,589,590,591,592, 
595,596 _ _ _ _ _ _ _ _ _ _ _ _ _  
600,601,602,603 _ _ _ _ _  
604,605 _ _ _ _ _ _ _ _ _ _ _ _ _  
607,608,609,610,611~ 
614,615,616,617,618, 

619,620. 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. 
16 _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. 
28,13A _ _ _ _  Pressure rising and then 

falling. 

13B _ _ _ _ _ _ _  Pressure rising. 
33,35 _ _ _ _ _ _  Pressure falling. 
36 _ _ _ _ _ _ _ _ _  Pressure steady. 
48 _ _ _ _ _ _ _ _ _  Pressure rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. 
49A _ _ _ _ _ _ _  Do. 
59 _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising and then 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure risiug. _ _ _ _  ~ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Do, _ _ _ _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising and then 
falling 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. 
_ _ _ _ _ _ _ _ _ _ _ _  Do. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling and then 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. 
_ _ _ _ _ _ _ _ _ _ _  ~ Pressure steady. 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure falling followed 
by pressure rising and 
then falling. 

falling. 

rising. 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure falling. 

_ _ _ _ _ _ _ _ _ _ _ _  DO. 
_ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. 

593,591 _ _ _ _ _  Do. 
_ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falling and then 

_ _ _ _ _ _ _ _ _ _ _ _  Pressure steady. _ _ _ _ _ _ _ _ _ _ _ _  Pressure rising. _ _ _ _ _ _ _ _ _ _ _ _  Pressure falliig followed 
by pressure rising and 
then falling. 

rising. 

July l6,1934,19h-- July l7,1934,17h-. 
July 18,1934, 4h... July 18,19%,23h-- 
July Zl, 1934,2h-.. July 22,1934,lh--- 
July 23,1934,&-.. July 23,1934,2lh-- 
July 28,1934,lOh.. July 31,1934, llh.. 

Aug. 1,1934,6h.-. Bug. 1,1934, Bh-. 
Aug. 3,1934,16h-- Bug. 4,1934,9h--- 

Aug. 6,1934, I7h.- Bug. 7,19%,23h-- 
Bug. l0,1934,17h- Bug. 11,1934,Dh. 
Aug. l2,1934,14h. Aug. 13,1934,gh- - 
bug.  17,1934,lSh. Ang. 18,1934,22h. 
Aug. 19,1934,aOh. Bug. 21,1934,Bh. 

Aug. 26,1934,18h. Bug. Z,1934,!?3h. 
Aug. 29,1934,17h. Bug. 31,1934,Bh. 
Sept. 6,1934,23h7- Sept. 8,1934,llh.- 
Sept. 11,1934,13h. Sept. l4,1934,23h- 

Sept. 16,1934,16h. Sept. 18,1934,1?%. 

Oct. 1,1934,3h _ _ _ _  Oct. 3,1934,6h _ _ _ _  
Oct. 22,1934,5--. Oct. 23,1931, Ilh.. 
OCt. 26,1934, SI-.- OCt. 28,1934,&.-. 
Nov. 1.1934, &--- Nov. l,l934,17L 
Nov. 10,1934,lSh. Nov. 12,1934,13h. 

Nov. IS, 1% 4h.- Nov. 17,1934, XOh- 

Nov. 18,1934,5h.. Nov. 19,1934, 9h-- 
Nov. 2l,1934,6h-- Nov. 22,1934,13h. 

Nov. 23,1936 2h.- Nov. 24,1934,12h- 
Dec. 7,1934,3h ___. Dee. 3,1934, lh ___-  

Dee. 11,1934,4h.- Dec. 12,1934, Ih- - 
Dec. 23,1934,5h.- Dec. 23,1934,20h- 
Dec. 27,1934,20h- Dee. 29,1934,2Oh. 
Dec. 30,1934,4h.- Dec. 31,1934,lSh- 
Jan. I, 1935,4h _ _ _ _  Jan. Z,l935,6h _ _ _ _  
Jan. 5,1935, l h  _ _ _ _  Jan. 7,1935, lh _ _ _ _  
Jan. 9,1935,9h---. Jan. 9,1935, She-- 

_ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  

6 _ _ _ _ _ _ _ _ _ _  
8,9 _ _ _ _ _ _ _ _  
11’12 _ _ _ _ _ _  

16 _ _ _ _ _ _ _ _ _  

41,42 _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _  
. _ _ _ _ _ _ c _ _ _ _  

62,63,64.-- 

_ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ L _ _ _ _  

70,71_L____ _ _ _ _ _ _ _ _ _ _ _ _  
74 _ _ _ _ _ _ _ _ _  
76,77 _ _ _ _ _ _  
80 _ _ _ _ _ _ _ _ _  

Pressure rising. 
Do. 
Do. 
Do., 

Pressure falling. 

Do. 

falliing. 

Do. 
Do.; 

Pressure rising and then 

Pressure falling. 

Pressure rising. 
Pressure Ialling and then 

rising. 
Do. 

Do. 
Do. 

Pressure falling. 

Pressure falling and then 

Pressure rising and then 

Pressure rising. 

Pressure steady. 
Pressure falling. 

rising. 

falling. 

Do. 

Do. 

Pressure steady. 
Pressure falling. 

Do. 
Dp. 

Pressure steady. 
Pressure rising. 

Pressure falling. 
Pressure rising. 
Pressure steady. 

Pressure falling and then 

DO. 

rising. 

Date I . (I)  (8) 

dean 
docit? 
for 

ionth 
m. p. 
h.) 

- 

- 
9.1 
9. I 

9.1 
9.2 
9.2 

9; 1 

9.2 
9.2 
8.6 
8.6 
8.6 
8.6 
8.6 
9.7 
9.7 
9.7 

.--___ 

.--_-_ 

14.3 
14.3 
14.3 
14.3 
14.3 
14.3 
14.3 

14.3 
14.3 
14.3 
14.2 
12.1 

12.1 
12.1 

12. I 

12 C 

12. c 
12. ( 

12. C 
12. ( 
11. ( 

11. ( 
11. ( 
11. I 

(9) 

Mean 
mpera 
ture 
for 

nonth 
(OF) 

I_ 

- 
-17.7 
-17.7 
-17.7 
-17.7 

1.7 
1.7 

1.7 
1.7 
9.3 
9.3 
9.3 
9.3 
9.3 

19.3 
19.3 
19.3 

. - - - _ _  

. - - - _ _  - 
-14. a 
-14.a 
-14. a 
-14. C 
-14. c 
-14.C 
-15. i 

-15. i 
-15.: 
-15.5 
-15. 
-19.4 

-19. ‘ 
-19.4 

-19.4 

-13.7 

-13. ? 
-13. i 

-13.: 
-13.: 
-37. : 

-37. : 
-37.. 
-37. 

(10) - 

(1-7) 
inch) 

- 
.m 
.1n 
.212 
-. OB4 
-17.1 

.188 

P) - 

M-8) 
m. p. 
ha) 

- 
-4.0 

1.8 
-5.4 
-4.3 
-1.9 
-. 6 

-4.4 
-4.3 
-1.9 
-2.2 
-5.6 
-2.3 

4.8 
.6 

-3.3 
-4.3 
.--___ 
._-___ 

3.2 
-6.7 

7.8 
-5.7 
-8.9 
-5.8 
-7.4 

-9.6 
-5.3 
-9.9 

2.1 
-8.3 

3.2 
-3.1 

-3.7 

-0.6 

-5.9 
-4.0 

-6.5 
-0.9 
-6.6 

4.9 
-5.e 
-1. z 

(12) - 

(s-s) 
(OF) 

- 
-4. C 

3.3 
-1. € 

7.5 
-9. i 
-1.f 

6.1 
5.1 
1. I 
7. I 
5. I 
4. I 

13. I 
-5. I 

-13. ! 
-E.! 

12. ! 
-7. 

-26. I 
-33. I 
-24. 
-16. 

-23. ’ 
-18. 
-29. I 

-0.3 
-24. 

-15. 
-19. 

-29. 

- 

-0. 

-9. 
-15. 

-32. 
-22. 
-17. 

17.2 
-12. 
-13. 

- 
dean 
resure  
$3 
888 
level 
U C h S )  

29.085 
29.078 
29. c93 
28.787 
29. 220 
29.519 

- 

30.011 
29.502 
29.355 
29.702 
29.722 
29.605 
29.800 
29.455 
29.125 
29.376 
_ _ - - _ -  
_ _ _ - _ -  

29.326 
29.062 
29.538 
29.098 
29.257 
29.429 
29.131 

29.024 
29.087 
29.123 
29. OM 
29.47% 

29.43E 
29.032 

29.29E 

29.09: 

29.2% 
2s. 72 

29.461 

28. w 
29.03: 
29. w 
29.22 

29.65: 

Mean I 
ressure 
for 

nonth 
888 

level 
sches) 

ength 
Of 

eriod 
lours) 

-- 
30 
16 
25 
?A 
n 

132 

19 
15 
76 
35 
12 
22 
16 
68 
31 
27 
25 
15 

19 
20 
26 
20 
27 
13 
13 

21 
19 
41 
25 
32 

36 
80 

84 

w 
43 
33 

62 
1: 
3E 

1 f  
54 
8; 

Oct. l6,1929,18h- 
Oct. 22,1929,5h.-- 
Oct. 26,1928,?%.... 
Oct. 29, 1929,22h. 
Nov. 14,1929,?%-. 
Nov. 20,1929,19h- 

let. 15,1928.12h- 
3Ct. 21,192B. 13h- 
3Ct. 25,1929,6h-- 
3ct. 28.1929. a h -  
Xov. 13.1929.4h.- 
Xov. l5,1929,7h.- 

. 111 -. 249 . c98 . 118 

.M)1 

.196 . 202 
-. 128 

.023 
_-___- 
._--_- 

.lo6 
-. 15s 

.318 -. 122 

.037 

.m 

.150 

.043 
-106 
.142 
.06i 
.411 

.36i -. 031 

.23C 

.14L 

.27T 

.m 

.51f 

.70: -. 07f 
-.O& 

.221 

.I51 

___-_  
.31 
.23 
.02 
.07 
.02 

-.06 *. 36 

.14 
-.03 

.OB 
-. 11 *. 24 

-.31 
-. 13 

-. 42, 
=t. 86 

-. 50 

-.39 
.13 

.4c -. 03 *. 41 

.04 

.3E 
-. 27, 
f. 4f 

86 
87 
88 
89 
90 

91 
92 

93 
B4 
95 
96 
97 

98 
99 
100 
101 

102 

103 

104 
105 
106 
1Oi 

1DE 

10s 
110 

111 
112 

113 
114 
115 
116 
117 
i i a  

119 - 

22 
19 
23 
20 
73 

l2 
17 

30 
30 
19 
28 
51 

a 
54 
3f 
82 

4f 

M 

36 
444 
16 
43 

64 

28 
31 

34 
46 

21 
15 
48 
39 
26 
48 

1 4  

28.470 
28.586 
29.354 
29.097 
28.833 

28.294 
23.868 

28.772 
28. 712 
28.449 
28.136 
28.4% 

28. w 
28.97( 
28.m 
28. w 
28.81: 

29.031 

28.79; 
28.972 
28.5-16 
28.5% 

25.605 

28.562 
28.917 

28.706 
29.29: 

29.35: 
29.264 
28.9s 
29.003 
29. w 
29.632 

2 9 . a  

.32 

.18 
.62 
.54 -. 56 

-. 23 
k. 16 

-. 14 
-. 40 
-. 06 
.40 *. 57 

f. 73 
-. 45 
-. 11 
-. 54 
It. 6€ 

f. 35 

.06 

.50 

.02 

.56 

-. m 
-. 13 
-. 23 
-. 16 -. 25 

.06 

.25 . I9 
-. 10 

.54 

.14 

f. 10 

.7 

.4 

. 2  
2.1 . 01 

.2 

.3 

.6 

.1 

.8 

.8 
Few 

Few 
.03 
. 4  
.8 

.03 

.7 

.6 

.1 
3.0 
.l 

.03 

.7 

.2 

. 2  
Few 

Few 
Few 
.5 
.3 

Few 
Few 

Few 

9.0 
6.5 
6.8 
6.6 
6.3 

10.3 
3.6 

1 3  
9.0 
9.2 
7.1 
3.7 

7.9 
5.2 
5.9 
5.5 

5.8 

7.3 

11.3 
7.2 
9.1 

11.6 

7.8 

6.9 
10.3 

6.6 
8.8 

6.7 
15.3 
10.3 
9.2 

13.0 
12 8 

1.1 

sw. 
W. 
sw. 
5. 
sw. 
W. 
sw. 
S. 
sw. 
W. 
W. 
W. 

W. 
8. 
W. 
0. 

5. 

8. 

W. 
sw. 
9. 
sw. 
5. 

6, sw. 
8. 

sw. 
6. 

8. 
SW. 
E. 
8. 
E& 
S. 

sw. 

-41.0 
-37.8 
-6s. 4 
-52.7 
-60.1 

-36.5 
-34.9 

-41.9 
-32.6 
-49.8 
-49.0 
-58.9 

-55.6 
-60.9 
-49.7 
-58.6 

-54.2 

-36.8 

-25.2 
-30.5 
-25.5 
-13.3 

-11.4 

-4.6 
1.4 

-1.2 
9.3 

14 9 
18.5 
21.0 
22.6 
24.1 
20.3 

19.6 

29.073 
29. oi3  
29.073 
29.073 
29.073 

28.703 
m. 703 

28.703 
25.703 
28.703 
28. 703 
28.703 

28.703 
28.703 
28.829 
28.829 

28.829 

28.654 

28.654 
28.654 
28.736 
28,736 

28.736 

28.736 
28. ne 
28.736 
29.118 

29.118 
29.118 
29.118 
29.118 
29.487 
29.487 

29.487 

11.0 
11.0 
11.0 
11.0 
11.0 

8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.8 

11.5 
11.5 

11.5 

13.4 

13.4 
13.4 
11.2 
11.2 

11.2 

11.2 
11.2 

11.2 
8.9 

8.9 
8.9 
8.9 
8.9 

11.8 
11.8 

11.8 

-37.1 
-37.1 
-37.1 
-37.1 
-31.1 

-38. G 
-38.6 

-38.6 
-38.6 
-38. 6 
-38.6 
-38.6 

-38 6 
-38.6 
-34.2 
-34.2 

-34.2 

-14.3 

-14.3 
-14.3 
-20 
-2 0 

-2.0 

-2 0 
-2.0 

-2.0 
17.2 

17.2 
17.2 
17.2 
17.2 
24.1 
24.1 

H1 

-. 397 -. 487 
.281 
.624 -. 240 

-. 409 
.165 

.069 

.m 
-. 254 

.033 
-. 223 

-.607 
.267 
.069 
.017 

,016 

.38p 

.141 

.318 -. 1w -. 178 

-. 231 

-. 174 
.I81 

-. 030 
.177 

.237 

.146 
-* 160 -. 115 -. 399 

.146 

-. 027 

-2.0 
-4.5 
-4.2 
-4.4 
-5.7 

1.5 
-5.2 

-4.5 
0.2 
0.4 

-1.7 
-5.1 

-0.9 
-3.6 
-5.6 
-6.0 

-5.7 

-6.1 

-2.1 
-6.2 
-2.1 

.4 

-3.4 

-4.3 
-. 9 

-4.6 
-. 1 

-2.2 
6.4 
1.4 
.3 

1.2 
1. a 

-0.7 

- 

-3.9 
-0.7 

-31.3 
-15.6 
-13.0 

2.1 
13.7 

-3.3 
6.0 

-11.2 
-10.4 
-20.3 

-17. a 
-22.3 
-15. d 
-24.4 

-20. a 
-22.5 

-10.9 
-16.2 
-23.5 
-11.3 

-9.4 

-2.6 
3.4 

-7. s 
- 2 3  

1.3 
3.6 
5.4 
0 

-3. E 

-4. l 

623,624,625 _ _ _ _ _ _ _ _ _  
626- - - - - _ _  - - - - - - _ _  -. 
633,634 ___--_---_-__ 
636, 637 _ _ _ _ _ _ _ _ _ _ _ _ _  
641,642,643, w 645, 

648- _ _  -_ - - - -_ - - - - __. 
655 653 _ _ _ _ _ _ _ _ _ _ _ _ _  
657,658,659 _ _ _ _ _ _ _ _ _  
665,666,667 _ _ _ _ _ _ _ _ _  
669-- -- - -_ _- _- - - -- -. 
676 ________________. 
676,677,678,679,6SO. 

m685 
688,689,690,691 
704,705.706 
711,712,713,714,715, 

716,717,718,719. 
721,722,723 

739,740,741 

764,765,766,767 
775,776,777 
783,784 
8% 307, SOS, 8% 810, 

817,818,719,820,821, 

646. 

811. 

822,823. 
S25,826,827,S2a, 829. 
s31,s3%833,834,835, 
836. 

839,840,841 
867,867,869,870,871, 

872,873. 
878,879,880,881 _ _ _ _  
eos, 907,908 __---__- 
914,915,916,917,919 
920,921,9?2- _ _ _ _ _ _ _  
925,926 ______- -____ 
935,936,937,938,939 

947,948 _______--___ 
940,941. 

Only 9 days of hourly cloud observations in February 1930 and only 5 days record of the other elements. 
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TABLB 57.-Average and maximum length of the “clear” periods and mean  cloudiness during the “clear” periods by months and seasons 
I 

Lveragelengtk 
rf clear period: 

Kean cloudiness 
during clear 

periods (0-10) 

Mean cloudi- 
im for montl 

(0-10) 

Maximum houri 
of continuous 
clear weather 

Month Numbef of 
clear periods 

Nean cloudiness 
luring maximum 
.ear period (0-10) 

Hours - 67 
42 
25 

128 
182 
121 
420 
207 
324 
175 
211 
143 
126 
40 

125 
119 
232 
210 
35 1 
270 
167 
124 
206 
169 
88 

675 
81 1 

1,581 
1,217 

Iioura 
22. 3 
42. 0 
25. 0 
21. 3 
45. 5 
30. 2 
60. 0 
25. 9 
46. 3 
25. 0 
42. 2 
28. 6 
42. 0 
20. 0 
20. 8 
23. 8 
46. 4 
42. 0 
39. 0 
30. 0 
55. 7 
41. 3 
34. 3 
33. 8 
29. 3 

30. 7 
30. 0 
37. 6 
39. 3 

Hours 
7. 4 
7. 5 
8. 2 
5. 7 
6. 0 
6. 4 
3. 5 
5. 7 
4. 4 
6. 4 
5. 4 
6. 4 
7. 1 
6. 1 
6. 8 
7. 7 
5. 5 
5. 7 
4. 2 
4. 7 
5. 7 
7. 1 
6. 3 
5. 9 
7. 7 

6. 9 
6. 5 
5. 1 
5. 7 

0. 4 
. 2  

1. 2 
. 7  
. 6  
. 5  
. 8  
. 4  
. 8  

1. 2 
. 2  

1. 0 
. 8  
. 5  
. 8  

1. 1 
. 5  
. 4  

29 
42 
25 
41 
81 
68 

167 
95 

121 
37 

132 
76 
68 
25 
27 

1. 5 
. 2  
1. 2 
. 6  
. 7  
. 3  

1. 1 
. 4  
. 6  
. 1  
. 1  
. 9  

1; 1 
. 7  
. 4  

1. 7 
. 4  

1. 2 . o  

41 
84 
62 
87 
54 
82 
50 
54 
48 
48 

76 
84 

167 
132 

. 3  

. 2  

. 6  
.03 
. 8  
. 7  
.03 
. 5  

Few 

. 9  

. 4  
1. 1 
.1  

4 
. 4  
. 2  

Few 

. 6  

. 7  

. 5  

. 7  

TABLE 58.-Mean monthly pressure, temperature, and wind velocity during “clear” periods and dc arture f r o m  the monthly mean  values 

(8) 

1-2 

(45) 

lean tem- 
perature 
for month 

(b 
Mean vel0 
iity during 
clear pe- 

rlods 

(4) 

dean tem- 
perature 
during 

clear pe- 
riods 

(6) 

4-6 

OB. 

-9. 6 
-15.2 
-27. 6 
-5. 8 

-17.8 
-24.4 
-9. 8 

-21.5 
-10.8 
-14.5 -. 3 

3. 2 
-9. 2 

-13.3 
-19.3 
-23.3 
-15. 5 
-12.2 
-15.1 
-21.2 
-17. 5 
-6. 3 

0 
-2. 8 

-3. 4 
-19.6 
-18.1 
-14.4 
- - - - - - . 

(8) 

Kean velo. 
city for 
month 

M .  p .  h. 
9. 5 

11. 1 
12. 9 
8. 4 
8. 8 

10. 1 
7. 9 
8. 9 
8. 2 
9. 1 
9. 2 
8. 6 
9. 7 

14.3 
14. 3 
12. 1 
12. 0 
11. 0 
8. 8 

11. 5 
13. 4 
11. 2 
8. 9 

11. 8 

10. 2 
11. 8 
9. 8 

10. 4 
10. 5 

Month 

Inches 
-0.074 -. 093 -. 228 -. 142 

-. 184 

-. 064 

.069 

.073 

.072 

.054 . 174 

.082 

.067 . 104 -. 186 

.256 
* 001 -. 067 
.019 
.302 -. 114 
.019 -. 043 

-. 012 
.037 -. 010 
.094 -. 013 

-. 068 

OR. 

11. 5 
-4. 2 

-32.6 
-35.5 
-40.5 
-35.0 
-55.6 
-49.5 
-55.0 
-32.2 

1. 4 
12. 5 
10. 0 

-27.3 
-35.0 
-42.7 
-29.2 
-49.3 
-49.3 
-55.4 
-31. 8 
-8. 3 
17. 2 
21. 3 

12. 8 
-37.3 
-47.3 
-32.8 
- - - - - - - 

OF. 
21. 1 
11. 0 

-5. 0 
-29.7 
-22.7 
-10.6 
-45.8 
-28.0 
-44.2 
-17.7 

1. 7 
9. 3 

19. 3 
-14.0 
-15.7 
-19.4 
-13.7 
-37.1 
-38. 6 
-34.2 
-14.3 
-2. 0 
17. 2 
24. 1 

16. 2 
-17.7 
-29.2 
-18.4 
-12. 8 

M .  p .  h. 
8. 9 
9. 3 
6. 1 
5. 5 
5. 2 
6. 0 
6. 1 
4. 3 
6. 6 
5. 7 
8. 2 
6. 4 
8. 3 

11. 9 
8. 0 
9. 1 
8. 0 
7. 2 
6. 2 
5. 6 
8. 2 
8. 8 
9. 6 

12. 6 

8. 8 
7. 8 
6. 4 
6. 8 

- - - - - -. 

M. 9. h. 
-0. 6 
-1. 8 
-6. 8 
-2. 9 
-3. 1 
-4. 6 
-1. 8 
-4. 6 
-2. 6 
-3. 4 
-1.0 
-2. 2 
-1. 4 
-2. 4 
-6 3 
-3. 0 
-4. 0 
-3. 8 
-2. 6 
-5.  9 
-5. 2 
-2. 4 

. 7  

. 8  

-1. 4 
-4. 0 
-3. 4 
-3. 6 

___- - - -  
J 
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TABLE 59.-Number of cases of prevailing suvface wind with the different directions during clear periods.-Combined data, 1929 and 1934 

Season North 

0 
0 
0 
0 

January February March April May June July August September October November 

Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent 
Probability- - - - - _ - - - - 67 63 43 36 88 56 56 44 80 80 70 

Northeast 

December 

Percent 
50 

1 
1 
0 
0 

East 

6 
3 
3 
6 

Southeast South 

0 I 7  
8 
9 ' 1  0 13 

Southwest 1 West 1 Northwest 

6 
10 
20 
6 

2 
4 

10 
6 

0 
0 
0 
0 

-- 
Number of period-. - - 

Number of cases- - - - - 
Maximum length of 

clear period. 
Average length of 

clear period. 
Average pressure 

change during clear 
periods. 

Average departure of 
the mean pressure 
during clear periods 
from the monthly 
mean. 

T A B L ~  61.-Pressure changes during clear periods 

Type of pressura change 

Pressure rising 

2, 6, 10, 24, 26, 30, 
31, 35, 39, 42, 48, 
50, 53, 59, 62, 63, 
71, 79, 80, 84, 86, 
87, 88, 89, 96, 104, 
105, 114, 116, 117. 

2, 6, 10, 24, 26, 30, 
31. 35. 39. 42. 48. 
50; 53: 59; 62; 63; 
71, 79, 80, 84, 86, 
87, 88, 89, 96, 104, 
105, 114, 116, 117. 

Pressure falling 

1, 3, 5, 8, 11, 12, 13, 
18, 20, 27, 28, 29, 
40, 41, 44, 45, 46, 
51, 54, 55, 56, 57, 
60, 74, 76 (Part), 
77, 78, 85 (Part), 
90, 91, 93, 94, 95, 
99,100,101,107,108 
110, 111, 112, 116. 

42---..-------------- 
82 hours, No. 101---- 

34.5 hours- - - - - - - - - - - 
- 0.248 inch- - - - - - - - - 

Pressure steady 

4, 7, 15, 17, 19, 23, 
25, 33, 43, 47, 52, 
58, 64, 65, 66, 67, 
69, 70, 72, 75, 81, 
83, 106. 109, 113, 
11s. ' 

Pressure rising and then 
falling 

9, 14, 21, 22, 36, 
38, 49, 61, 68, 
76 (Part), 85 
(Part), 92, 103. 

0.215 inch _ _ _ _ _ _ -  

Pressure falling and then 
rising 

16, 32, 34, 37, 73, 
82, 97, 98, 102, 
119. 

10. 
121 hours, No. 37. 

58.2 hours. 

0.662 inch.1 

-0.115 inch. 

1 Obtninod by addin the amount of PrWSWe rise and the amount of prossuro fall without sign, thus giving average total variation. 
9Mean obtained witgout regard to Sign, thus giving sverage total variation. 
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TABLE 62.-Results of pilot-balloon ascents during "clear" periods at Little America, by seasons and year, combined data, 1999 and 19Sg 

I 

SUMMER 
I 

I I 

;.-W. com 
ponent 

(m. p. 8.) 

1 12.00 
14.71 
12.06 
8. 84 
8. 88 
8. 25 
7. 47 
8. 04 
2. 73 

Mean 
velocity 
(m. p. s.) 

N. 6 " E  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
N. 53' W _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _  
N. 77" W . . . . . . . . . . . . . . . . . . . . .  
S. 84' W . . . . . . . . . . . . . . . . . . . . .  s. 80' W . . . . . . . . . . . . . . . . . . . . .  
S. 54" W _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
S. 26' W . . . . . . . . . . . . . . . . . . . . .  
S. 16" W _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _  
S. 18" W . . . . . . . . . . . . . . . . . . . . .  

Stability 
(percent) 

7. 68 
11. 65 
7.60 
4. 11 
2.33 
2. 65 
3.06 
5. 20 
1.75 

Mean direction 
(from) 

I 

Altitude 
(m.) 

I I 

9. 09 
1. 28 . 12 
3.05 
3.76 
3.02 
3.87 
4. 13 

15. 5 
9. 7 

12.27 
13.49 
12.44 
11.75 
11. 10 
9. 47 

4.25 
5. 11 
5. 48 
2. 08 

' 8.01 
7. 91 
7. 85 
3. 20 

22 
32 
16 
21 
25 
17 
19 
26 
37 
53 
65 
62 

N. 78OE. 
N. 43'E. 
N. 32'E. 
N. 30" E. 
N. 10"E. 
S. 53" W. 
S. 16"E. 
S. 9" W. s. 2" w. 
S. Go W. 
S. 
S. 9' W. 

Resultant 
Resultant direction velocity 

(m. p. 8.) 
(from) 

-4.23 
-3.27 

6. 00 
7. 14 

10.09 

70 
65 
48 
21 
16 
2 

18 
28 
40 
58 
70 
66 

S. 73' E. 
N. 57" E. 

3 
7 

11 
20 
30 
38 
43 
46 
51 
53 
53 
53 

-0.10 
3. 27 

4. 23 
4. 63 
4. 86 
3. 60 
2. 38 
.23  

1. 69 
2. 15 
2. 76 
3. 91 
4. 19 
2. 80 

4. 40 
2. 13 
.31  -. 23 -. 79 

-1.69 
-2.03 
-3.35 
-3.87 
-2. 67 

-2.08 
2. 90 
2. 36 -. 02 

-1.49 
-1.33 
-1.87 
-2.04 
-1.61 -. 85 

N. 29" E. 
15.85 
15.37 
11.55 
9. 53 

NI si0 E: 
S. 80" E. 
S. 64" E. 
S. 59" E. 

7. 61 
6. 90 
6. 72 
5. 94 

SI 46" E. 
S. 42' E. 
S. 28" E. 
S. 26' E. s. 12" E. 4. 23 

AUTUMN 
I I I 

14.60 
12.00 
9. 67 

17 
18 
25 
24 
13 
17 
44 
65 
69 
64 

N. 30" E. 
N. 40' E. 
N. 7O E. 
N. 8" E. 
N. 34' E. s. 34" E. 

-1.14 . 10 
2. 43 
2. 25 

2. 53 
2. 19 
2. 45 
2. 28 
.91  

1. 19 

9 
15 
21 
31 
42 
50 
58 
62 
64 

.33  I 
.90 I 

-1: is 
-3.04 
-4.83 

S. 2' E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
S. 5" E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  s 3. 05 6. 96 S. 14" E. -. 26 -. 01 4. 85 

5. 25 
1. 92 

7. 46 
7. 61 
3. 00 

5. 7" E. s. 11" E. s. 3" w. 
-5.11 
-1.91 

-1. 24 -. 16 I S 
S. 5 " E  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I 

I I 

-0. 7 
9. 33 

N. 45" W. 
N. 52" W. 
N. 89" W. s. 89" w. s. 73' w. 
S. 52" W. 
S. 29" W. 
8. 13" W. 
5. 18" W. 

64 
79 
63 
46 
26 
32 
41 
65 
64 

7. 65 
6. 96 
1. 66 -. 45 -. 42 

-1.56 
-2.76 
-5.01 
-1.66 

7. 41 
4. 09 
2. 29 
2. 11 
1. 32 
1. 39 
.54 

5. 55 
.81 . 11 

-. 14 -. 43 
-1.94 
-3.60 
-4.06 
-4.09 
-4.89 
-5.13 
-1.93 

7. 20 
. SI) 

59 
13 
1 

23 
31 
26 
35 
44 
53 
G5 
70 
64 

N. N. 34" 28" E. W. 

N. 72" E. 
N. 5O E. 
S. 70" W. s. 10" w. 
S. s. 3O w. s. 12' w. s. 9" w. s. 10" w. 
S. 18" W. 

2. 31 
1. 43 
.72 

1. 18 
1. 49 
1. 94 
.67 

YEAR 

5 
18 
39 
68 
97 

131 

2. 16 
2. 94 
1. 85 
.78  
.77 -. 33 

9.80 I -0:;; 1 
-. 56 

2: 19 
3. 03 
1. 93 
2. 89 
3. 28 
1. 98 
1. 81 
2. 21 
2. 82 
4. 00 
4. 91 
1. 97 

9. 39 
12.38 
13.95 
13.08 
11.37 
9. 64 

::E 1 
1. 95 

174 
217 
276 
308 
327 
335 

-1.53 
-2. 15 
-2.75 
-3.90 
-4.88 
-1.95 

.98 

.51  . 64 

.55  

.58  

.23 

8.46 I 
7. 69 
7. 48 
7.54 1 
3. 20 
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TABLE 63.-Percentage frequency of the different wind directions at the standard levels during “clear” periods by seasons and year; combined 

data, 19B9 and 1934 

7. 2 
9. 3 
7. 7 
9. 8 
4. 2 
3. 7 
. 9  
2. 2 

0 0 14. 3 
0 0 6. 2 
4. 7 1. 5 15. 7 

11. 7 7. 8 13. 7 
7. 2 13. 6 13. 7 
9. 6 12. 3 20. 2 
6. 9 18. 8 29. 8 
9. 3 11. 4 21. 7 

4. 5 
5. 2 
1. 3 
1. 1 
.5 

1. 0 
. 5  

7:: 1 
.5 

0 
1. 1 
1. 0 
0 
7. 6 

78 
91 

103 
103 
105 

19. 4 
24. 4 
11. 0 
11. 4 
9. 5 
8. 0 
5. 4 
4. 0 
2. 5 
1. 5 
. 1  

22. 3 
14. 2 
12. 5 
11. 4 
11. 8 
10. 5 
7. 9 
5. 6 
3. 9 
2. 3 
2. 1 

14. 3 
16. 7 
24. 8 
30. 4 
26. 4 

15. 5 
21. 2 
22. 3 
21. 4 
34. 0 

Calm Vumber of 
bservations 

7 
11 
20 
30 
38 
43 
46 
51 
53 
53 
53 

Xorthwest 

7. 1 
9. 1 

12. 5 
10. 0 
9. 2 
8. 2 

10. 8 
11. 8 

. 9  
1. 0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1. 9 

20. 0 10. 0 
16. 6 
13. 4 
14. 3 
14. 6 
15. 5 
13. 0 
7. 7 
8. 8 

13. 2 

10. 0 i 20.0 I 
16. 6 

0 
5. 6 

10. 1 
16. 7 
14. 5 
13. 1 

0 
0 
6. 6 
9. 6 
9. 7 
2. 4 
1. 0 
1. 7 
. s  

0 

5 
9 

15 

1 0  
11. 1 
0 

13. 0 
k 

11. 1 
16. 7 
21. 4 

5. 6 
3. 4 
7. 2 

14. 5 
15. 6 
18. 0 
25. 0 
31. 5 

21 
31 
42 
50 
58 
62 
64 

20. 9 
13. 1 
10. 0 
3. 4 
2. 4 
. 8  

14. 2 
16. 6 
28. 0 
18. 1 
17. E 
33. 6 

6. 0 
6. !3 
7. 3 
3. 9 

i. 7 
0 
4. 7 14. 9 28.9 I 

WINTER, COMBINED DATA 
1 I I 

14. 3 
21. 9 
18. 8 
14. 7 
21. 4 
25. 0 
23. 0 
38. 0 

7. 1 
21. 9 
23. 4 
20. 6 
17. 2 
13. 2 
14. 3 
6. 2 

35. 8 I 0 I 7 
is. S 
14. 0 
12. 7 
13. 7 
9. 6 
3. 7 
. 5  

0 
0 
0 
0 
0 
0 

10. 6 

1 G  
32 
51 
84 
94 

109 
113 

SPRING, OOMBINED DATA 

5. 0 
9. 0 

10. 8 
14. 5 
16. 0 
17. 0 
18. 0 
22. 8 
26. 4 

20. 0 I 15.0 I 0 I 10 
I I 1 

6. 8 

10. 0 
6. 7 
8. 1 

4. 4 I 9. 9 

0 
2. 2 
1. 3 
3. 3 
7. 2 

14. 0 
16. 7 
22. 0 
22. 4 
28. 1 
23. 9 

0 O I ;; 11. 3 
14. 8 
15. 6 
14. 3 
7. 3 
5. 8 
6. 1 
2. 5 
2. 0 
. 5  

45 1 68 
0 68 

15. 6 
16. 1 
21. 3 
21. 1 
15. 4 
19. 9 

E 1 
4. 5 
4. 9 

10. 7 

10. 9 
8 . 3  1 19. 0 

10.0 I 27. 6 
36. 2 

I I I 

YEAR, OOMBINED DATA 
I 

22. 2 
17. 9 
23. 5 
18. 0 
18. 3 
14. 1 
16. 3 
12. 9 
11. 3 
8. 8 

12. 7 

11. 1 
16. 7 
11. 1 
13. 4 
14. 4 
16. 4 
17. 4 
18. 5 
19. 3 
23. 4 
12. 0 

0 I 2.8 
1. 3 7. 7 

11.2 1 11.2 
8. 9 9. 0 0 O I :8s :: 5. ! 0 1 :t 14. ; 9 
16. 2 I 11. 7 I 0 I 68 

97 
131 
174 
217 
276 
308 
327 
335 

0 

16. 1 
15. 7 

10. 6 1 15. 0 

12. 3 
11. 0 
10. 6 
6. 7 

8. 6 
4. 1 
1. 9 
. 3  

. 4  

. B  
0 
7. 2 
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I 
1 Southeast 

TABLID 63A.-Mean velocity with the diflerent wind directions at the standard levels during “clear” periods by seasons and year; combined 
data, 19.99 and 1934 

~ 10.0 
9. 3 
9. 8 
9. 1 
9. 4 
8. 0 
6. 3 
6. 4 
6. 4 
6. 0 
4.5 

BUMMER, COMBINED DATA 

12. 0 
9. 3 

12.2 
7. 3 
5. 8 
4.6 
6. 5 
6. 3 
7. 3 
4. 2 

I North Northeast I I Altitude meters 

I 

Enst 

--------- 
10.0 
7. 7 
7. 4 
7. 3 
6. 5 
3. 0 

___- - - - - -___ -______  2. 0 8. 0 41. 0 
-----_---- 9. 0 8. 7 23. 0 
_----_---- 7. 9 9. 8 11. 5 

7. 6 8. 4 9. 8 9. 9 
8. 1 8. 1 8. 8 8. 8 
8. 2 7. 6 8. 3 6. 6 
6. 9 8. 4 10. 6 6. 5 
2. 2 2. 9 3. 3 2. 8 

South I Southwest I West 1 1 Number or 
obserrations -- -- 

---------- 
- - -_ -_____ 
- - - - -_- - - -  

10. 9 
10. 1 
10. 5 
9. 1 
9. 1 
8. 0 
3. 1 

22. 2 
18. 0 
13. 8 
15. 3 
14. 4 
12. 0 
9. 7 
10, 6 
9. 3 
3. 6 

5. 0 
9. 3 

11. 6 
10. 3 
10. 3 
10. 0 
7. 7 
7. 6 
7. 8 
5. 4 
5. 0 

7 
11 
20 
3 

38 
43 
46 
51 
53 
53 
53 

6. 3 
11. 0 
8. 1 

11. 3 
10. 9 
10. 4 
7. 5 
7. 4 
7. 6 
5. 2 

- - - - -__-  ~ 

- - - - - - - - - -  
14. 0 
13. 5 
13. 0 
7. 2 
8. 5 
7. 0 
6. 8 
5. 9 
4.0 

18. 7 
20. 2 
11. 2 
10. 5 
9. 0 
8. 3 
7. 0 
6. 8 
4. 1 

I I I I 

AUTUMN, COMBINED DATA 
I I I 

I 4. 0 
~ 6. 5 

9. 2 

10. 5 
10. 2 
6. 2 
5. 4 
6. 7 
6. 3 
5. 0 
7. 0 
5. 5 

5 . 0  _ _ _ _ _ _ _ _ _ _  
6. 3 14. 0 
4.4  _- - - -___ - -  
6. 8 7. 5 
5. 9 7. 3 
6. 3 7. 6 
8. 1 7. 9 
3. 4 2. 8 

17.0 _ _ _  
5.8 _ _ _  

10. 0 
8. 6 
8.2 _ _ _  
7. 4 
4. 6 

19. 0 
13. 7 
10. 2 
7. 6 
7. 6 

12. 3 -. ~ 

8. 8 
7. 7 
6. 7 50 
9. 8 
7. 0 
5. 0 

10. 0 
8.0 1 
2. 9 

I I 

7 
16 
32 
51 
84 
94 

109 
113 

22. 6 
36. 0 
8. 3 
9. 8 
7. 2 
6. 6 
5. 1 
2. 0 

I I I I 

SPRINQ, COMBINED DATA 

9.0 1 
12. 8 
13. 2 
12. 3 
9. 8 
9. 9 

1. 0 
14. 7 
8. 0 
9. 7 
7. 5 
7. 9 

11. 0 
9. 7 

4. 0 
9. 0 

12. 2 
10. 1 
10. 6 
6. 9 
9. 7 
7. 3 
8. 2 
5. 6 
2. 9 

31. 6 
15. 0 
20. 5 
20. 6 
18. 3 
14. 7 
9. 7 
8. 7 
7. 0 
8. 6 
4 2  
- 

10 
22 
37 
45 
56 
68 
78 

10. 0 
8. 4 
9. 0 
9. 3 
7. 8 
7. 4 
G. 1 
3. 9 
4.6 

7. 1 
4. 7 
3. 7 
4. 8 

.. . 

6. 8 
4. 5 
4. 2 
8. 2 
1. 0 3. 0 105 

31. 8 
15. 0 
23. 2 
7. 2 

17. 6 
12. 3 
9. 5 
8. 4 
6. 7 
7. 1 
3. 5 

8. 8 
12. 0 

18 

16. 9 

131 
174 
217 
276 
308 
327 
335 

7. 9 

1. 5 
I - 
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TABLE 64.-Mean tu.rning of the wind from the surface up to given levels during “clear” periods, combined data, 1929 and 19.94 

4 
8 

10 
16 
27 
37 
45 
54 
61 
61 

Autumn I Winter 1 spring 

16. 8 
16.8 
3. 8 
5. 8 

12. 7 
11.0 
11.2 
2. 0 

-4.6 
.o 

I summer 

Resultant direc 
tion from- 

Year 

Menu direction 
from- 

----- 

9. 80 
11.53 
11.04 
12.48 
10. 14 
9. 05 
7. 99 

62 
24 
30 
14 
8 

14 
31 

---- 
Number 
of obser- 
vations 

I-- 
Number 522 1 Turning I ofobser- 

vations vations 

Number 

vations 
Of o b w -  Turning 

Altitudc (m.) Number 
of obser- Turning 
vations 

Turning Turning 

Degrees 
- - - - - - - 
- - - - - - - 
-77.7 
-78. 5 
-59. 0 
-48.6 
-47.4 
-34.4 
-29. 4 
-23.7 
-18. 6 

.o 

I Degrees Degreea 
-2. 6 -. 6 
-5. 8 
-4. 6 
-1. 4 -. 9 
-1. 3 
-2. 0 
-3. 4 
-9. 1 

-10. 5 
. o  

2 
11 
24 
53 
71 

108 
155 
188 
247 
277 
296 
296 

- - - - - -  
4 
7 

16 
23 
35 
41 
42 
47 
48 
47 
47 

2 
3 

15 
30 
46 
78 
86 
96 
96 

27 
35 
42 
57 
63 
77 
89 
92 
92 
- 

-. 5 
. 7  

-1. 0 
-3. 6 

-10.8 
-10.7 
-10.7 
-10.0 

. o  

NOTE.--CM~S with surface wind calm have been excluded in tho computation. 
Clockwisa turning Ls positive; counterclockwise turning is negative. 

TABLE 65.-Results of pilot-balloon ascents during “clea,r” periods when the pressure was rising, combined data, 1929 and iSS4 
I 

Altitude (m.) Number of N-S compo- I observations I nent (m. p. s 
Stability 
(percent) 

--- 
63 
29 
31 
40 
15 

G 
11 
21 
20 
58 
52 

E-W compo- 
nent (m. p. s.) 

-3.67 
-2.09 
-3.87 - 3.65 
-1.16 

.60 

.84 
1. 48 
2. 05 
2. 63 
.37 

--- 
6. 72 1 10. 67 
4. 32 15. 00 

N. 33’ E. 
N. 29’ E. 
N. 64’ E. 
N. 57’ E. 
N. 45’ E. 
S. 84’ W. 
S. 68’ W. 
S. 52’ W. 
8. 48’ W. 
S. 38’ W. 
s. 12’ w. 

N. 40’ E. 
N. 39’ E. 
N. 54’ E. 
N. 58’ E. 
N. 57’ E. 
8. 65’ E. 
N. 48’ E. 
S. 24’ W. 
8. 40’ W. 
S. 32” W. 
S. 13’ W. 

6 
9 

12 
14 
20 
30 
45 
52 
57 
59 
60 

5. 67 
3. 80 
1. 90 
2. 36 
I .  16 -. 07 

-. 33 
-1.13 
-1.83 
-3.31 
-1.75 

.FO I 9.63 

.88 7. 98 
1.86 1 8.68 
2. 95 8. 05 
4. 20 7. 27 
1.78 I 3.43 

I I I 

T A B L ~  66.-Results of pilot-balloon ascents during “clear” periods when pressure was falling, combined data, 1969 and 193.4 
I 

5. 
1. 
2. 

- 
- 2. - 2. - 4. - 6. - 2. 

-3.20 
-2.67 
-2.31 
-1.57 

.42 
-1.11 
-1.03 
-1.08 -. 62 

.04 

.35 

N. 32’ E. 
N. 69’ E. 
N. 44O E. 
N. 66’ E. 
N. 29’ W. 
S. 60’ E. 
S. 26’ E. 
5. 220 E. 
8. 8’ E. 

6. 05 
2. 72 
3. 32 
1. 73 
- 8 5  

1. 29 
2. 38 
2. 89 
4. 19 
5. 29 
2. 08 

16 
01  
63 
73 
75 
65 
16 
69 
14 
29 
05 

6.90 I 42 e. 99 60 
7.36 I i’ 
3. 11 

8. s. loo w. 

287082-41-8 
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E-W compo- 
icnt (m. p. s.) 

5. 15 
1.37 
9.34 
7.40 
.04 

-1.39 
-2.00 

TABLE 67.-Results of pilotballoon ascents during "elear" periods when the pressure was steady, combined data, 1929 and 1934 
combaned data, lM9 and 1934 

Resultant direo 
tion from- 

N. 86' W. 
N. 20' W. 
N. 77" W. 
N. 83' W. 
S. 1' W. 
S. 22" E. 
S. 32' E. 

9. 56 
7. 45 
1. 74 
3. 62 
3. 81 
3. 83 
4. 64 
3. 91 

14.93 
13.42 
9. 24 
8. 93 
7. 50 
6. 79 
6. 74 
5. 98 

-2. 33 
-1.98 
-1. 26 

.. .~ -. 

S. 37' E. 
S. 25' E. 
S. 19' E. 

Mean direction 
from- 

Resultant ve- 
locity (m.p.8.) 

I 

Mean direction 
from- 

iesultant ve- Mean veloc- 
;city(m.p.s.) I ity (m. p. 9.) 

Stability 
(percent) 

N-8 compo- 
lent (m. p. s.) 

0. 35 
3. 70 
2. 10 
.86 

-1.74 
-3.36 
-3.27 
-3.07 
-4.22 
-3.71 
-2. 65 

86 
54 
64 
56 
19 
41 
51 
47 
50 
65 
70 

5.15 I 6.00 
3. 93 7. 33 

N. 23' W. 
N. 10' W. 
N. 68' W. N; 450 w; 
S. 61' E. 
S. 26' E. 
S. 39' E. 
S. 37' E. 
S. 25' E. 
S. 20' E. s. 4' w. -.03 I S. 2.65 I 3.78 

I 

TABLE 68.-Results of pilot-balloon ascents for the interval with rising pressure during "clear" periods with pressure rising and then falling 
combined data, 1929 and 1934 

Btability 
(percent) -- 

92 
98 
94 
40 
28 
33 
42 
52 
70 
35 

Altitudo (m.) Numbor of N-S compo- 1 observations 1 nent (m. p. s.] 
E-W compo- 
went (m. p. s.) 

M e d  veloc- 
ity (m. p. 8.) 

21.50 
27.25 
24.50 
17.00 
11.12 
9. 75 
8. 68 
7. 65 
7. 19 
2. 38 

Resultant dire@ 
tion from- 

S. 86' W. s. 89' w. 
-I I 

-1.35 -. 40 
-1.30 

3. 03 
.77 - . 7 1  

-1.18 
-2.98 
-5.00 -. 80 

19.85 
26. 58 
23. 12 
5. 63 
2. 96 
3. 13 
3. 43 
2. 66 
.78 -. 21 

W. 19.87 
W. I 26.58 s. 87' w. 

N. 62' W. 
N. 75' W. s. 77' w. 
S. 71' W. 
S. 42' W. s. 39' w. 
5. 13' E. 

8. 8.5' w. 23. 13 
6. 81 
3. 06 

N. 6-20 w. 
N. 78' W. 
8. 85' w. 3. 20 

3. 63 
4.00 
5. 06 
.83 

8. 80' w. 
s: 5 0 0  wl s. 10' w. 
S. 17' W. 

TABLE 69.-Resuh of pilot-balloon ascents for the interval with falling pressure during "clear" periods with pressure rising and then falling, 
combined data, 19d9 and 1934 - 

Stability 
(percent) 

E-W compo- 
lent (m. p. s.) 

Resultant diroc- Mean direction 
tion from- from- 

Resultant ve- 
ocity (m.p.s.) 

Mean veloc- 
ity (m. P. 8.) 

Altitude (m.) N-5 compo- 
lent (m. p. s.) 

Number of 
observations 

-10.10 
-6.58 
-4.41 
-5.93 
-6.62 
-5.31 

' -5.30 
-4,82 
-6. 56 
-2.01 

S. 13" W. 
5. 55' w. 
5. 71" W. 
S. 69' M. 
S. 64' W. s. 54' w. 
S. 42' W. s. 20" w. s. 3' w. 
S. 9" E. 

16.00 
17.40 
18.71 
19.92 
17.71 
13. 12 
9. 64 
7. 93 
9. 53 
3, 26 

65 
66 
74 
82 
86 
68 
74 
66 
69 
63 - 

2. 25 
9. 38 

13.07 
15.27 
13.56 
7. 22 
3. 54 
1. 77 
.31 -. 32 

5. 10' E. 
S. 61° W. 
5. 69" W. s. 72' w. 
S. 69' W. s. 590 w. 
8. 470 w. 
S. 16' W. 
5. 3' E. 
8. 8' E. 

10.35 
11.54 
13. SO 
16.41 
15. 10 
8. 95 
7. 17 
5. 14 
6. 57 
2. 04 

I 

TABLE 70.-Resulls of pilot-balloon ascents for jhe _inlerval with falling pressure during "clear" periods with pressure jalling and then, rising; 
combaned data, 1989 and 1934 . 

Altitude (m.) 

6. 45 
8. 63 

6. 80 
12. 0 

9. 24 6. 70 
5. 23 

-0.05 
-1.09 
-2.35 
-2.61 
-3.50 
-5.19 
-6.04 
-1.91 

10: 12 
12.01 
6. 89 

4. 92 
2. 86 
1. 78 

5. 41 
3. 51 
3. 91 

1. 95 
0. 60 

-0.01 

5. 53 
6.07 
1. 91 

I I I I I I I I 
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-10.53 
-6.58 -. 88 . 47 

2.40 
.95 
.04 

-1.95 
-2. 27 

I I I I 

3.57 S. 19"W--- S. 36"E _-_-  11. 11 
.77 S.7"W _ _ _ _  S.33"E _ _ _ _  6. 64 -. 87 S. 45"E __-_  S.26"E _-__  1. 26 

-1.37 N. 7 l 0 E - - -  S. 60"E _ _ _ _  1. 45 
-2.69 N.74"E---  N.37"E--- 3. 62 
-.48 N.27"E---  N 6 6 " E  _ _ _ _  1. 06 

.07 N. 59" W--- S. 88"E _ _ _ _  .08 -. 12 S.3"E _ _ _ _ _  S.42"E _ _ _ _  1. 95 
-1. 04 S. 25" E _ _ _ _  S. 26"E __-_ 2. 50 

17.33 
12.17 
1. 26 

12.08 
10.86 
9. 95 
8. 53 
7. 45 

-1.65 I -.58 S. 19"E _ _ _ _  5.5" E _ _ _ _ _  1 1.76 1 I 

64 
55 

100 
12 
33 
11 
9 

26 

I 

7. 50 
10.45 
15.12 
13.46 

. 11.62 
9. 02 
7. 47 
6.49 
6. 42 
3. 78 

42 
61 
33 
22 
44 
42 
38 
38 
23 
58 

TABLE 73.-Resuh of pilot-balloon ascents for the 84 to 66 hour interval preceding "clear" periods with falling pressure; combined data, 
1989 and 1964 

-1.86 -. 25 
-1.29 -. 83 
-1. 52 
-1.69 
-2.80 
-1.01 

6 

-8.66 S. 78OE ---_ 8. 77OE ---- 8. 86 
-2.08 S. 83" E _ _ _ _  S. 70" E _ _ _ _  2. 09 
-2. 99 S. 67OE -__- 8. 78OE _ _ _ _  3. 31 
-1. 14 S. 54" E _ _ _ _  S. 56"E _ _ _ _  1. 43 . 15 S. 6" W _ _ _ _  S. 35O E _ _ _ _  1. 53 
-, 84 S. 26" E _-__ S. 39" E---- 1. 90 -. 12 S. 3" E _ _ _ _ _  6. 19" E _ _ _ _  2. 80 

-1.48 S. 66OE _-__ 8. 3OoE __-- 1. 79 

ii 
17 
24 

3. 98 
.70 

1. 28 -. 21 
-2.08 
-1.33 
-.48 

32 
42 
49 
61 
72 
79 

1.10 N. 16" W--- -N. 3' E _ I _ _  4. 13 
2.62 N. 75' W--- N. 85" W--- 2. 67 
2.22 N. 60" W--- N. 60" W--- 2. 58 
1.78 S. 83" W--- S. 66" W--- 1. 79 
1.75 8. 40" W--- S. 13" W--- 2. 71 -. 12 S. ?"E _ _ _ _ _  5. 15"E _ _ _ _  1. 34 

-1.85 S. 75"E _ _ _ _  S. 43OE _ _ _ _  1. 92 

I 

12.00 
11.33 
11.25 
13. 80 
11.54 

1.27 1 
1. 82 

67 
70 
37 
30 
62 

4.02 I 
1. 10 
1.07 I -. 19 
-.60 I 

-11 is 
-1.25 
-1.71 

-2. 85 
-6.07 
-2.89 
-2.68 
-4.94 
-3.75 
-2. 78 
-2.10 -. 78 
-1.33 

3. 14 
6. 35 
4. 92 
2. 91 
5. 07 
3. 77 
2. 84 
2. 48 
1. 47 
2. 18 

TABLH 74.-Results of pibt-htloon ascents for the 24 to 66 hour interval preceding "clear" periods with pressure steady; combined data, I989 
and 1934 

12. 14 
9. 64 

10.33 
8. 27 
7. 27 
6. 81 
5. 98 
3. 41 

78 

~~ 

TABLEI 7S.-Resulls of piloi-ba2loon ascents for the 24 to 56 hour interval preceding "clear" periods with presaure rising and thenfalling; com- 
bined data, I929 and iW.4 

4 
5 
6 

26 

7. 25 
5. 60 
7. 00 
7. 17 

9. 43 
3. 69 

a 56 

57 

TABLFI 76.--Kesults of pilot-bdloon ascents for the 24 to 56 h.our interval preceding "clear" periods with pressure falling and then rising: com- 
bined data, 1929 and 1964 

-5.65 
-7.90 
-4 05 
-4.14 
-5.94 
-6.24 
-6.03 
-2.76 

I I I 
- 
8. 00 
7. Si  
4. 16 
4. 14 
6. 06 
6. 72 
6. 32 
2. 79 

9.07 I 74 a 00 79 
5.00 1 56 

I I I I I I I I 
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