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VOSTOK
FART ill; SCIENTIFIC RESULTS OF THE FOURTH EXPEDITION, 1958-60

1<, G, Sandved

In Part I of this summary (Antarctic Report, April 1964,
p. 2-10), the facilities and living conditions at this
U.S.S.R. station were reviewed briefly. Some preliminary
results of the science program are summarized in this
part, based chiefly on the work of the Fourth Continental
Expedition, 1958-60, as published in the Transactions of'
the Expedition, vol. 26, 1963.

METEOROLOGY

As is customary at most new research facilities in the field, the meteoro-
logical program was the first one to get underway at Vostok. Beginning on
December 16, 1957, observations were made continuously four times a day: at
0000, Moo, 1200, and 1800 GMT. To assure that the observations were truly
representative of the location, a meteorological observation site characteris-
tic of the surrounding relief was laid out some 60 m. south of the station.
Much of the instrumentation subsequently installed at the site was connected
by cable to self-recorders in the station meteorology lab.

During the Fourth Expedition, 1958-60, observations were made of the
following meteorological parameters: Atmospheric pressure, wind speed and
direction, air temperature, humidity, snow-surface temperature, duration of
sunshine, precipitation, snow accumulation and density, cloudiness, visibility,
radiation, atmospheric phenomena (hydrometeorites, sun and moon haloes, haze,
fog, hoarfrost, and unusual types of precipitation).

As might be expected, the Soviet scientists experienced considerable
initial difficulty with their instrumentation as it was exposed to the un-
expectedly low temperatures encountered at.. Vostok. This was especially ap-
parent where moving parts and liquids were involved. In the case of jammed
clockworks, for example, it required removal of the lubricant while increasing
the air space in bearings, as well as strengthening of the drive spring. The
problem of frozen ink was solved by adding one part antifreeze and one part
alcohol with glycerine to three parts ink; to prevent the ink from blotting
out on the recording tape, a dash of sugar was added to the solution. This
mixture worked well to -78°C.; at lower temperatures sooted recording tape
was used.

A summary of the surface meteorological observations is given in table 1.
The cloud observations, excluded from the table, showed a predominance of
cirrus and cirrostratus forms while altostratus translucent clouds developing
from condensed cirrostratus forms were observed rarely.
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Jan.	Feb.	Mar.	Apr.	May	June July Aug .	Sept. Oct.

Avg. air temp. (°c.)	-36.2 -43.7 -52.9 -61.8 -64.7 -66.3 -68.4 -69.6 -68.4 -57.6
Abs. max. air temp. (°C.)	-27.2 -29.0 -37.7 -45.5 -46.1 -53.7 -50.1 -52.1 -52.1 -43.2
Abs. rain, air temp. (°c.)	-49.7 -61.9 -67.4 -72.1 -72.3 -77.6 -79.7 -85.7 -82.3 -70.7
Avg. abs. humidity (mb.)	0.24	0.14 0.04	0.02 0.011 0.007	---	---	---	0.025
Avg. rel. humidity (%)	78	79	78	75	74	73	71	73	73	76
Avg. saturation defic. (mb.) 0.06	0.03	0.01 0.004 0.003 0.003	---	---	---	0.007
Avg. atmospheric pressure

(mb.)	631.4 626.8 626.1 627.6 626.4 623.8 623.4 . 622.5 611.5 618,5
Abs. max. atmospheric

pressure (mb.)	637.4 637.3 634.7 642.7 655.0 637.8 641.5 641.5 632.6 632.7
Abs. mm. atmospheric

pressure (mb.)	626.3 618.2 618.0 618.3 607.6 610.7 609.1 600.4 597.2 606.8
Avg. wind speed (m./sec.)	4.1	4.7	6.7	5.6	4.9	4.9	5.6	5.8	6.7	6.o
Max. wind speed (m./sec.)	11	9	12	12	8	9	12	13	11	11
Precipitation (mm.)	0.4	0.4	12.1	5.9	1.8	6.2	3.5	5.6	1.8	1.5
No. days with snow	4	11	7	9	9	12	9	6	5	5
No. days ice needles	10	14	11	2	15	21	7	3	2	1
No. days haze	1	16	24	25	22	23	21	13	28	24
No. days translucent fog	---	3	19	12	5	2	---	8	12	8
No. days thick fog	---	---	1	2	---	---	---	---	---
No. days with hoarfrost	---	10	18	20	16	23	15	15	8	13
No. days gen. snowstorms	---	---	6	3	1	7	4	2	1
No. days drifting snow	1	5	18	11	8	15	12	6	18	8
No. days low-level snowstorms ---	---	2	4	1	1	3	2	4	4

Table 1. Surface meteorological data for 1959



The wind rose shows a predominance of winds from the western quadrant,
with WSW winds observed 347 tixies as compared to twice for E winds. The
absolute humidity was very low with an average for the year 1959 of 0.104 mb.,
with the relative humidity averaging 76%.

Solar radiation data are given in table 2 and include monthly stuns of
direct, diffuse, total incoming, and reflected radiation, as well as radia-
tion balance and albedo values.

Aerology. Aerological observations were carried out from January 16,
1959, to January 8, 19 60. The program included the launching of one radio-
sonde a day with simultaneous observations of the wind by means of the
radiotheodolite at 0000 GMT. During those periods when the radiotheodolite
was in the repair shop (a frequent occurrence) soundings were obtained by
monitoring the radiosondes on a radio receiver while observing the balloons
with a theodolite instrumented for observations during the polar night. In

all 358 radiosondes were launched in 1959 of which 295 were tracked by means
of the radiotheodolite and 60 by means of the general theodolite.

Numerous modifications were made to the radiosondes as well as the
tracking equipment on the ground in order to enhance the quality of the aero-
logical observations. Only two will be mentioned here, both of which were
made to achieve optimum performance of the radiosondes:

After considerable experimentation it was found that treating the bal-
loons with a mixture of one part diesel oil to two parts gasoline in winter
and two parts diesel oil to one part gasoline during periods of direct solar
radiation greatly improved the flight altitude. Prior to treatment the
balloons were conditioned in a thermostat for 3-4 hours at 70 -80 C.; after
the treatment they were placed in a thermos and stored in a warm place for

2-3 days.

Hydrogen was produced most effectively by mixing caustic soda and ferro-
silicate in strictly measured doses: 1800 grams caustic soda to 1700 grams
ferrosilicate, and adding aluminum powder in relatively small doses according
to the environmental air temperature. Thus at a temperature of -500C. to

-6o 
0C., 150 grams of aluminum powder was used; in the temperature interval

from -600C. to -70 0C. , 200 grams; and below -70°C., 250 grams. Results of
the launchings are summarized in table 3.

Temperature inversion was observed regularly in the lower atmosphere.
During much of the year the average depth of the inversion layer remained
nearly constant at 722 m.; its maximum depth was 1580 in. and its minimum,
20 m. The average temperature drop in the inversion layer during April -0
August changed little and amounted to 16.5 C. with a maximum of 35.5 C. and
a minimum of 0.20C.



Table 2. Radiation data for 1959

(CaL/cm2.)

Components of
solar radiation	Feb.	Mar.	Apr.	May	June July Aug.	Sept. Oct.	Nov.	Dec.

Direct radiation	io.6	2.9	0.1	---	0.7	7.0	17.1	25.1
Diffuse radiation	4.0	2.2	0.3	---	---	---	---	1.6	3.6	6.4	6.4
Total radiation	14.6	5.1	0.4	---	---	 2.3	10.6	23.5	31.5
Reflected radiation 12.9	4.9	0.3	---	---	---	.2..2	10.0	19.7	25.1
Radiation balance	(-0.6)? -2.8	-1.2 (-0.9) ? -1.4	-1.6	-1,7	-1.6	-2.3 (-3.9)?(-3.2)?
Albedo	88	96	---	---	---	---	--- 96	94	84	80



Table 30 Summary of aerological observations

Radiosound±ns
	

Theodolite Observations

Month

January
February
March
April
May
June
July
August
September
October
November
December

* Total

No. of
Observations

16
28
31
30
31
30
31
31
30
31
30
31

350

No. of
Observations

16
27
30
30
31
30
31
31
30
31
30
30

347

Avg0 Height . (ma)

23,22.5

23,951

20,71.7
19, 211
17,675
15,501
1LI , 791
1L10
15,182
18,626
20,200
21,900

18,758

Avg, Height (m0)

21,110
22,230
20,266
18,950
17.124C)
15,127
14,470
13,740
14.9692
17,361.
18,371
19,642

17, 80.5

*Note: The results of eight radiosondes 1anched d,,-ring January. 1960 are rIOt
included in the tab..e, r u.lting in a minor discrepancy with the data
given in the text, p.



During 1959 the height of the tropopause averaged 8,991 m. with a maximum
of 12,770 m. and a minimum of 06,040 m. The average temperature in the tropo-
pause was approximatel -64.5 C.; the maximum, -45.3 C., occurred in December
and the minimum, -83.0 C. in August. Average pressure in the tropopause layer
was 268 mb., with maximum (405 mb.) and minimum (138 mb.) pressures coinciding
with its minimum and maximum heights.

A characteristic feature of the tropopause was its changing pattern re-
lated to the duration of sunshine: During the polar day the decrease of
temperature with height in the tropopause layer was replaced by inversion;
with the arrival of the polar night isothermal conditions were gradually es-
tablished. This general trend was interruped now and then, at which time the
tropopause became diffuse, usually in connection with a deterioration of the
weather. Such cases occurred on July 6, 16, 28, and 29; August 15, 21, 23,
and 25; September 6, 7, 12, 19, and 21; and October 30.

Another feature of the tropopause was the appearance of "bumps." Such
"bumps" of varying intensity were observed repeatedly throughout the year.
They were distinguishable by the tone of the signals from the radiosondes and
from skipping impulses from the transmitter monitored with the radiotheodolite.
At times the "bumps" were so intense that they jolted the frequency of the
transmitter and even shattered the balloons.

Data on the radiosonde observations are summarized in tables 4 and 5.
Examination of the data in the latter table shows winds aloft rotating towards
the left from a NE direction at the 50 mb. level, to SE at the 500 mb. surface.
However, winds from the SW continued to predominate. Another characteristic
feature of the wind aloft is its tendency to increase to the 300 mb. level
from where it decreases somewhat.

MAGNETISM

The magnetics program included continuous recording of variations in the
elements of the terrestrial magnetic field, absolute measurements of these
parameters once a week, and periodic determination of reference values. The
arrangement of the undersnow magnetic laboratories was illustrated in Part I
of this summary (Antarctic Report, April 1964, p. 4). Additional equipment
was boated in the geophysical laboratory (idem, P. 3). Variations of the
yearly average of the three elements of the magnetic field on stormy and quiet
days are plotted in figs. 1, 2, and 3. Figure 4 shows the diurnal variation
of the K-index averaged by the month and over the period of a year. The
greatest activity is noted in the summer and the lowest in winter. The ampli-
tude of the daily variation of the K-index undergoes little change during
transition from stormy to quiet days, while the overall change in the level
of activity is more pronounced.
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Table )-i-

Avg. monthly values of height (H), air temperature (T) and dew point (Td) at standard isobaric le'v

ME

Month

Jan. *

Feb.

March

April

May

June

July

August

Sept.

Oct.

Nov.
Dec.

Year

500
H T

5045 -37°,
1990 -37
1948-39,1
1945 -43,f
1911 -44,
4874 -45 ,
1872 -46,]
1852-46,(
1715 -49,
1809-44,1
4901 -40,
5089 -35,1

49121-42,,-

b.	400i

7'd	(Ac)

_40O,4 6554 -45°,
-40,4 6508 -45,,
-41 ,7 6455 -45 ,

- 6424-50,
I - 6381-52,

- 6338-54,
• - 6330-54,

- 6308-54,1
I - 6153-56,1
• - 6308 -51;

- 6375-48,1
1-38,1 6608 -43,

il - 6394-50,

rib.	- 300mb.

HI
Td (.u) T	Td

47°,9 8437 -51°,5 -53°,8
-48,3 8398 -52,4 -55,5
-48,9 8327 -55,0-57,6

- 8259-59,1 -
- 8201-61.8 -
- 8134-63,7 -
- 8123-65,3 -
- 8102-65,6 -
- 7931-67,4 -
- 8128-62,6 -

3 - 8327-59.1 -
?-46,4 8501-53,8-55,8

3 - 8231-59,7 -

200 mb.

(.41)	TTd

11142 -41°,5 -44°,€
11068-44,1-46,6
10948-48,7--52,7
10821 -54,8 -
10662-62,3 -
10583-68,8 -
10539-73,8 -
10 501 -75, -
10320-76,1 -
10564-72,2 -
10724-66,6 --
11076-53,5 -

10746-61,5 -

150mb.	100
T	Td(

H IT

13098 -39°.0 -42°.3 15882 -37
13007 -42,2 -45,3 15752-41,1
12 838 --11.2 -40,5 15508 -46,i
12658-54,7 - 45324-56,
12470-60,4 - 14995-65,1

12297-70,1 - 14760-74,1
12209-76,0 - 14561 -79,
12185-78.6 - 14497-81
12981 -78,3 - 14L71 -80,
12 251 -73,4 - 14624-74,1
12465-66,3 - 14959-61,1
12953--48,3 -- 15658-42,

12534-59,5 - 15059-61,

-41°,8 20707 -35°,1 -i
-44,4 20490-40,5-

1-50,8 20086-47.8
- 19532-62,2

- 19134-69,9

) - 18698-71,4
- 19367-52,8
- 20443-37,0

- 19807-49,6

* Data from Jan. 15-31 only.



150mb; -
C) 

I
o U)	• U)
•H	C) i
+D E C)0
0 0 Co
C) C')	-P•cti

bi C)rdU)
(1)_a

•H H CI) 0
H-P ç•H	(CICH
ct5CH	0

(1)	.
- 0 dO

100 mb.
C)
C)

O-. • Cl)

+ E .C) 0
C) 0 ((1
(i) C')L -P

cd
C) •HC)rd 
U)	U)	C)

bO (I) r') U)

•-	•,-4	ci) 0
H -P P•H	U)CH

'd	cd CH.	.0
ci) >O'
C) (1)	.>

0 dO
cc

6 15 2,61:E

	

W
	

15 26 4,5
SW - 20 28 7,6 W

	

NW
	

27 30 7,7 W
1 26 30 8,3 W

SW 4 25 2911,6 W
W 4 32 3115,0 W
W 5 33 2314,6 W

SW 4 34 2610,1 W
1 21 27998 W
4 38 28 10,9
3 27 27 11,2 W

W I 27 13813201 9,51 W I

- 5 14 3,8
- 13 24 3,7
- 18 26 7,9
1 22 25 9,1
1 26 27 8,3
1 26 19 -
3 34 13 -
2 24 13 -
1 21 21 -
2 22 26 10,4
4 34 2511.5
3 27 26 8,8

18 131	7,91

Table 5

Avg. monthly values of wind speed and direction at standard isobaric levels.

rol

500 nib.
C)
C).
U)-

•H	.	C)
+' E oJO
O 0 U) .H

j- C) C')

Month
U)	 U)	C) Co

cy,0
•H •H (1)1 0 E-'H+) P4
•H	 U)-

'd ct3-i	Ord
C) . > Q	.	(1)
C) (1)
P4	0 cdi 0 P4

January * 6,1 SW- 116 17 8101
February 6,7 SE -- 15 27 8,7
March	122SW 1 2.1!	!3,2
April	9,1 SW - 181 30 9,6
May	8,3 S - 17 31 9,1
June	10,4 S 2 23 30 11,0
July	10,7 W 2 22 3111,6
August	9,6 S - 18 30 10,5
September 10,7 SW - 19 30 11,9
October 9,4 SW - 18 3110,0
November 9,8 S - i 8 3010.6
December 8,4 SW - 17 30 931

Year	9,3 SW 5 23315 10,3

200 mb.
6	 C)
C)
U)-	 U) ---

O-.U)	O- .U)	0
.rI	.	C.	 .	0 rA

	

ci 0	4-3	 O
o 0 U r-I	C) 0 U)r-I	0
C) C) - -P	C) C') - + '	(1)

•	 •cd
•r-1	\	> C) H .\	> C) H
rd	'-	C)'d	 C) 'd

U)	C) U)	 Co	C) U)
bo (1) T U)-.. bU (1) -d	bO
4 E (1,0 .	E C),0	.

•H	0	r1 H (1) 0 E r4
HP c	'-H +' P	'-H

	

UCH	 U) Cj_J

CH	Ord cii H	Ord C')
>	0	(L)>	0.	(1)	>
(1) 1	.	(1) C)	.	.	 (1)	(1)

0 c	0 d 	P4
P-'	P-'	 P4

SW1 -19 17 7,1 SW - 13 17 4,4fNW
SE 1 21 27 8,5 SE 2 30 26 5,2 W
SE I 2 29 1 H,! SW 5 25 30 , 11 1 is
W 1 23 30 10,8 W 2 29 30 9,8 1W
S - 18 3110,4 SW 1 23 3110,1 W
S 2 23 30 12,4 SW 4 26 3012,3 5
5 - 19 3112,7 W 3 24 3113,3 W
W 1 21 31 12,3 W	1 21 31 15,0 w
S 3 23 3013.8 SW 3 28 3014,8 SW

SW 1 26 130 10,9 SW 3 25 2910,9 SW
SE - 19 3010,9 S 1 21 3010,1 5
W - 17 30 11,2 W 3 24 29 12,3 W

SW 10 2634511,3 SW[ 28 30344 10,8 SW

400 nib.	300 nIb.
C)
(1)
U)-

• U)

E C)0o U)H

C)
ci)

U)	C) U)
C) rU) Co

• E C)0
C) 0+ P

H	0 rd
0
	 ci)

C)
o W  P4cc

- 7 16 3,2
- 18 26 4,8
3 44 29 9,9
1 23 30 9,1
1 26 31 9,1
4 28 3010,8
5 26 3113,8
6 29 3014,6
7 32 . 29 12,3
2 24 29 9,4
4 39 29 9,1
4 30 2811,2

I 37 14413381 9,8

* Data from Jan. 15-31 only
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Fig. 1. Yearly average of the diurnal
variation of the D-component. 1 - quiet
days, 2 - stormy days, 3 - difference,
stormy and quiet days.

Fig. 2. Yearly average of the diurnal
variation of the H-component. 1 - quiet
days, 2 - stormy days, 3 - difference,
stormy and quiet days.
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A record of the magnetic storms during 1959 is presented in fig. 5,
showing commencement, duration, intensity and nature of the disturbances.
The strongest storms were those of 10-15 May and 10-18 July. The latter
consisted of three disturbances following one another at intervals of about
one day.

Characteristic for Vostok Station is an increase in magnetic activity
from 0600 to 0900 GMT and a decrease from 1800 to 2100 GMT. The activity
reaches a maximum near noon and a minimum near midnight. The time of the
daily maximum changes from month to month: in January it is found at 0900-
1200, during the period February-October at 0600-0900, and in the last
months of the year at 0600-1200. The minimum occurs at 1800-2100 through-
out the year with the exception of October when it is displaced to an earlier
hour. During several months the minimum is quite broad: in January and
February it extends from 1800 to 2400, in March and April from 1500 to 2100.
The amplitude of the change of the K-index is small--less than 0.6 units.

The value of the K-index in the summer varies from 3.7 to 4.8 on stormy
days and from 2.0 to 3.2 on quiet days; in the equinoctal period it varies
from 3.3 to 3.9 on stormy days and from 1.2 to 2.3 on quiet days; in winter
from 3.7 to 4.1 on stormy days and from 1.0 to 1.6 on quiet days. The diurnal
variation of the K-index on quiet days is essentially similar to that on
stormy days in form but is considerably smaller in amplitude.

IONOSPHERE

Conditions at Vostok Station, natural and man-made, conceivably affected
the operation of the automatic ionospheric station more than that of any other
scientific equipment and possibly to the extent of rendering the accuracy of
some of the data questionable. The inadequacy and instability of the station
power supply was the greatest source of trouble, and was circumvented only
partly by automatically cutting out sources of non-essential power consumption
during periods of operation of the ionospheric station. Other problems in-
cluded repeated failure of certain electronic components, the lack of a suit-
able ground for the antenna system, etc. Furthermore, the reflected signals
were normally below 1 Mc./s., i.e., outside the receiving range of the station.
A new oscillator had to be built to extend the frequency range of the station
to 0.5 Mc./s.

In all about 117,000 exposures were made of the height and frequency
characteristics of the ionosphere. The structure of the ionosphere in the
region of the South Geomagnetic Pole is characterized by the presence of
several normal regions or layers. The diurnal variation of the median values
of their critical frequencies during 1959 is shown in figs. 6 through 9.

The density of the ionization of the E-layer, located at 90-130 km.
height, in daytime was directly related to the zenith angle of the Sun and
dependent on solar activity. The maximum ionization occurred near local
noon. The magnitude of the noontime maximum varied with the season of the
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year. Highest values of the critical frequencies of the E-layer occurred
in summer and gradually diminished with the transition to winter. With the
arrival of the polar night the normal E-layer was replaced by the night E-
layer; the continuous presence of this layer indicates that forces not di-
rectly associated with ultraviolet solar radiation may be involved in its
formation. As a rule the critical frequencies of this layer did not exceed
1-1.5 Mc./s. On several occasions the E-layer split into El and E2 layers.

The F-layer was located above the E-layer at heights between 200 and
550 km. At times the F-layer split into Fl and F2 layers. The Fl layer
appeared during daytime at heights from 200 to 270 km. With increasing
zenith angle of the Sun the density of the Fl layer diminished gradually,
reaching zero during the polar night. A noontime maximum was observed in
the daily variation of the critical frequency of the Fl layer. Its highest
value (median value 5 Mc./s.) was noted in January (summer).

Most of the characteristic features of the variations of the E and Fl
layers were repeated in the daily variation of the critical frequencies of
the F2 layer. The highest density of ionization in the F2 layer (9.1 Mc./s.)
was observed in April and the lowest (6 Mc./s.) in November and December.

The structure of the F2 layer in summer was characterized by the presence
of spreading, relatively low diffusivity, and frequent appearance of the G
condition when the density of the F2 layer became lower than that of the Fl
layer and the F2 trace was no longer visible on the ionogram. The G condition
was most often observed in the morning but at times was noted in afternoon
also.

With the arrival of the polar night there was a sharp change in the
structure of the F-layer; spreading disappeared and almost continuous dif-
fusivity appeared. Frequently there was a time lag in the low-frequency
edge of the F-layer, evidencing the presence of lower layers. On several
occasions reflection heights of 70-85 km. were recorded, suggesting the
existence of ionization in the D-layer. Variations in the minimum frequency
of these reflections indicate that the D-layer has diurnal variations ana-
logous to those of the E-layer with a maximum near noon. Reflections from
the D-layer were usually obtained during daytime and most frequently at dawn
and at dusk.

The persistence of very low values of the minimum reflection frequency
(0.6-0.7 Mc./s., occasionally reaching 0.5 Mc./s. and lower) indicates that
the D-layer has relatively low ionization density and low absorption properties
in the area of Vostok Station.

Sporadic E was observed frequently, but in contrast to the normal layers,
it appeared and disappeared irregularly. The most frequently encountered
varieties of sporadic formations included type 1, h and r and much less fre-
quently, types a and s. A new, unclassified E 5 layer was observed and

15



arbitrarily denoted the hr layer from its similarity to the known types h and
r. In general, the sporadic formations were observed from 1900 to 0900 LT.
Their effective height varied from 90 to 200 km. Frequently multiple reflec-
tions occurred, especially from the E layer, usually 2-3 but at times as many
as 5-6.	 S

AURORA AND AIRGLOW

The two cameras in use were the photographic type 0-180 and the spectral
type 0-180-S. The C-180 is a movie-type camera with a high-speed lens which,
by means of a system of mirrors, covers the entire sky in a single frame.
Operation of the camera is triggered by an impulse from the control panel which
in turn is actuated by a chronometer. The C-180-S camera is analogous to the
0-180 in design but has a screen with a slot of adjustable width inserted in
the path of the light rays, as well as a diffraction grid between the camera
and the mirror system.

Operating for about 6.5 months during the winter of 1959, the 0-180 camera
took some 230,000 frames of the sky and the C-180-S camera over 14,00 frames.
Visual observations were made also. A device with markers every 30 in ele-
vation and every 45 in azimuth was devised to improve the accuracy of these
observations, which were taken once every hour in the absence of aurora, and
every 15 minutes during visible displays. Radar observations were initiated
on December 8, 1959, and terminated on January 79 1960. A standard radar
unit was used, the range of which had been increased from 150 to 1000 km.,
and the range scale adapted to use electrical 100-km. markers in lieu of the
usual 10-km. graphic range-markers. The operation of the radar was completely
automatic, and a special photographic adapter was built to make photographic
records of the observations. The radar had the following specifications:
pulse power 75 kw., pulse duratn 10jisec., pulse repetition rate 50 cps.,
receiver sensitivity about 5.10 w., and maximum range,1000 km.

The visual observations indicated that the majority of the auroras at
Vostok Station occurred in the western, southwestern, and northwestern portions
of the sky. The frequency of occurrence exhibits a maximum near the middle
of the polar night (June). The diurnal variation of mean intensity shows
four pronounced maxima, at 0400-0500, 0700-0800, 1400-1500, and 1900-2000,
that at 0400-0500 being consderably stronger than the others.

The greatest intensity of the aurora, 4/10, was reached at the end of the
polar night. Most of the time the aurora was accompanied by considerable
magnetic disturbances; very intense aurora was accompanied by severe magnetic
storms and total absorption in the ionosphere.

The predominant forms during the first half of the winter were homo-
genous arcs, diffuse spots and glow near the horizon; during the second half
rayed forms (discrete rays and rayed arcs) predominated. Corona and drapery
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were observed rarely. The color changed very slowly; most of the auroras
observed were greenish with a faint shade of blue. Once, on June 15, bright
red airglow was observed.

Preliminary results of the spectral analyses of aurora and airglow are
presented in table 6. In all 17 molecular nitrogen bands were identified,
together with six molecular oxygen bands, four ionized nitrogen bands, three
atomic oxygen lines and two sodium lines. The airglow spectrum contains also
the line 5199 , ascribed by many authors to atomic nitrogen. This line
usually appeared at dawn and dusk at times of strong magnetic disturbances.

The red lines 6300 and 6364 usually appeared in the airgiow spectra
during periods of magnetic disturbances. During aurora these lines showed
up long before the appearance of the visible forms. Auroral spectra always
contained the purple bands N2+1NG 3914 and 4278 belonging to the so-called
negative system of the nitrogen bands. As in the case of the red doublet
the purple bands usually preceded the appearance of the visible auroral forms.
The purple bands 3914 and 4278 appeared also in the airglow spectra and were
nearly always preceded by considerable increase in magnetic activity.

Most high intensity auroral spectra developed in the following sequence:
About 1-11 hous prior to the appearance of visile forms the purple bands
3914 and 4278 and the red lines 6300 and 6364 showed up on the spec-
trogram and gradually increased in intensity. With the appearance of visible
aurora the green line 5577 burst out brilliantly. Its intensity was consider-
ably higher in rayed forms than in diffuse forms. With further development of
the aurora the 4650, 4708 , 5 258 and 6129 bands appeared and with them, several
other bands and lines in the green-red portion of the spectrum. The final stage
of the aurora was characterized by the presence of five bright lines: 3914,
4278 , 5577, 6300 and 6364 , while the other lines disappeared or became only
faintly visible. During the time of the most intense auroras--12 May and 18
July 1959--as many as 26 different bands and lines were counted in the spectrograms.

The auroral spectra may have included the red line 6562.8 belonging to
hydrogen H but it was possibly of very low intensity and obscured by the numer-
ous nitrogen bands in this portion of the spectrum. In the spectra of the quiet
(diffuse) forms there were fewer nitrogen bands and the hydrogen was more
easily detectable. These forms were usually of low intensity, however, and
some of the lines were lost or concealed by the continuous spectrum, causing
considerable difficulty in the detection of the hydrogen line. The yellow
sodium lines 5890 and 5896 as well as the two red oxygen lines 6300 and 6364
were observed regularly in the dawn and dusk spectra.

Some interesting effects were observed in the analysi of the spectrograms.
During magnetically quiet days the green oxygen line 5577 was noted at dawn.
Also at dawn the intensity of the yellow lines increased gradually, reaching a
maximum from which it slowly diminished. The intensity of the red doublet di-
minished gradually, reached a minimum about noon, hence increased again. At
dusk the sequence was reversed. There was a conspicuous absence of direct re-
lationship between the number of bands and lines in the spectrum and the intensity
of the visible auroras. Sometimes more lines were counted in the spectrum of a
low-intensity aurora than in one of greater intensity.
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Table 6. Auroral and airgiow spectra

Wavelength (1	Identification
	

Intensity

3666

3755

3805

3888

3914

3997

4059

4205

4236

4278

4340

4425

4650

4708

5002

5090

5130

5199

5238

5258

5270

5398

5493

5577

5867

5890

5896

5991

6129

6300

6364

6441

6512

6592

N2 VK (?)

N2 2PG

N22PG

N2+ 1NG

N2+ 1NG

N2 2PG, N II

N 2PG

(?)

N2 1NG

N2+ 1NG

HI H,, N2 , 01, 011 (?)

N2 VK (?)

N2 1NG

N2+ 1NG

NIl, 011 (?)

N2 VK (?)

°2
CNIJ

N2 1NG

02+ 1NG

(?)

(?)

(1)

EoiJ
N2 1PG

Nal

Nal

N2 1PG

N2 1PG

[oil

[Oil

N2 1PG

N2 1PG

HI H (?)

Very weak

Weak

Weak

Very weak

Very strong

Average

Average

Weak

Weak

Very strong

Very weak

Very weak

Average

Strong

Very weak

Very weak

Very weak

Very weak

Very weak

Average

Very weak

Very weak

Very weak

Very strong

Weak

Weak

Weak

Average

Average

Strong

Strong

Average

Weak

Very weak
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LWLL

GLACIOLOGY

Observations were made of accumulation at a snow-gage site once every
10 days simultaneously with measurements of the density of the snow at three
levels (0.1, 0.5 and 1.0 in.) at three points. Likewise every 10th day ob-
servations were made of the temperature of the snow at the same levels. The
temperature of the snow-firn layer was measured daily in the active layer by
means of a platinum thermomenter at the following levels: 0.02, 0.10 9 0.20,
0.35, 0 .70 9 1.30 9 3.00, 5.00 and 10.00 in. The results of these measurements
are given in table 7.

Simultaneous-measurements of temperatures and heat flow at 1.0 and 1.95 in.
depths in snow having a density of 0.35-0.39 gr./cm.J, gave values of the
heat conductivity coefficient of the order of 0.00100-0.00092 cal./cm. . sec.
degree.

Temperatures in the ice were measured by remote control in a 52 in. deep
borehole using a platinum resistance thermometer connected by means of a
200 in. long cable to the station proper. Prior to each reading the ther-
mometer was maintained at the given horizon for not less than eight hours.
Sample results of these measurements are given in table 8.

The lower boundary of the active layer in the region of Vostok Station
is located at a depth of 23-27 m. from the surface, where the temperature may
be taken as -56.8 C. averaged over several years. Below the 2-27 in. level
the temperature increases with depth at the rate of 0.038-0.040 C./m.

During the first 10 days of December 1959, members of the station com-
plement including V. S. Ignatov and B. A. Savel'ev teamed up to study the
properties of the landing strip at Vostok and determine the strength of its
surface. Their studies revealed, among other things, that the thickness of
the compressed snow cover of the strip varied from 50 to 75 cm. and that the
average density of the bearing surface was 0.45-0.51 gr./cm. 3 . The density
gradually decreased with depth down to the porous loose layer encountered at
a depth of 1.0-1.2 in. Between the lower boundary of the hard bearing slab and
the beginning of the porous layer there was a rather dense (0.4-0.43 gr./cm.3)
intermediate layer of 50-70 cm. thickness. This seems to confirm that the
hard snow slab does not rest on a porous and soft base but rather on a firm
foundation with gradually decreasing density.

Under the leadership of the industrious upper-atmosphere physicist, V. S.
Ignatov, a successful attempt was made to drill deep pits in the ice for the
purpose of studying the heat balance of the antarctic ice cover. A total of
nine experimental, electrically-operated thermal melters were constructed
with which four holes were made to a maximum depth of 52 in. These holes were
used for temperature observations in the upper layers of the ice cover.
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Table 7. Density and temperature of the upper layer of the
snow cover, June-December 1959

Accumulation

Density at vario.s	Temperature in pits at	since

Date	levels (r./cm.'	various levels (°C.)	June20 (cm.)

Surface 0.1m. 0,5m, 1.Om.	Surface 0,1m. 005m.	1.0m.

20/VI	0.32
30/VI 0.23
10/VII 0.24
20/VII 0.28
3 1 /VII 0.26
io/Viii 0.27
20/VIII 0.29
31/VIII 0.28
11/IX 0.26
20/IX 0.30
30/IX 0.29
b0/X	0.27
20/X	0.33
31/X	0.31
b0/XI	0.29
20/XI 0.30
30/XI 0.36
io/xiu 0.36
20/XII 0.32
30/XII 0.31

0.34
0.34
0.33
0.32
0.38
0.39
0.33
0.36
0.34
0.42
0.36
0.39
0.36
0.37
0.35
0.38
0.36
0.37
0.35
0.34

0.35
0.35
0.34
0.34
0.36
0.34
0.33
0.33
0.37
0.38
0.34
0.36
0.34
0.33
0.33
0.34
0.35
0.36
0.36
0.34

0.34
0.36
0.3
0.35
0.34
0.34
0.34
0.33
0.36
0.35
0.35
0.36
0.36
0.36
0.37
0.36
0.36
0.34
0.34
0.36

-66.5
-72.8
-74.0
-77.2
-65.2
-68.5
-61.0
-67.0
-75.0
-63.2
-59.5
-59.5
-59.5
-59.5
-59.5
-59.5
-59.5
-59.5
-25.2
-29.0

-67.1
-72.9
-67.0
-68.1
-65.2
-66.7
-66.7
-67.2
-68.7
-68.1
-65.0
-63.0
-60.2
-60.2
-54.2
-52.0
-48.0
-48.0
-30.8
-32.7

-64.4
-65.6
-66.8
-66.6
-66.7
-66.1
-66.1
-66.6
-67.4
-67.4
-65.1
-63.4
-61.1
-60.3
-55.5
-53.8
-5o.6
-47.2
-37.3
-39.0

-63.7
-64.1
-64.8
-65.3
-65.9
-64.5
-64.5
-65.4
-65.7
-65.8
-64.7
-63.6
-62.0
-60.8
-57.9
-55.7
-50.3
-51.1
-41.1
-43.1

0
0

-1
-1
+2
+2
+2
+3
+2
+1
+2
+2
+3
+3
+2
+2
+4
+4
+5
+4

Table 8. Temperatures (°C.) in a deep borehole,
November 23-26 9 1959

Depth (m.)

12	20	25	30	35	40	45	50

-56.75
	-56.75	-56.65	-56.60	-56.40	-56.00	-55.90	-55.8
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Data obtained on the structure and depth of the various snow and ice
layers during these experiments are of interest. From the surface to a depth
of 3 m. the melters penetrated a relatively loose surface layer of snow of
considerable porosity. Further, to 10-12 m. depth, denser snow was encountered.
At depths from 10 to 32-34 m. there was an even denser layer, possibly firn.
Between 32 and 42 m. there was an intermediate layer of firn and ice and
finally, from 42 to 50 m., solid (continental) ice.

SOURCES:

Leningrad. Arkticheskivi i antarkticheski nauchno-issledovatel' ski. insti-
tut. Trudy Sovetsko antarktichesko kspediii, t. 8: Vtorafa kon-
tinental'naà kspediira 1 95 6-58 gg., Obshchee opisanie. Leningrad,
Morsko. transport, 1960. 206 p.

Trudy Sovetskovi antarktichesko kspediii, t. 26: ChetvertaI
kontinental'nara kspedisiTh 1958-1960 gg., Obshchee opisanie i nauch-
nye rezul'taty. Leningrad, Morsko. transport, 1963. 259 P.

PUBLICATIONS

The following publications received at the Office of Antarctic Programs
during May pertain to work supported in whole or in part by the National Sci-
ence Foundation under the U. S. Antarctic Research Program:

ANGINO, ERNEST E., K. B. ARNITAGE and J. C. TASH, Texas A & N Univ.
Physicochemical limnology of Lake Bonney, Antarctica. (Limnology
and Oceanography, April 1964. vol. 9, no. 2, pp. 207-217.)

*CALKIN, PARKER E., Ohio State U. Geomorphology and glacial geology of
the Victoria Valley System, Southern Victoria Land, Antarctica,
Columbus, Ohio, March 1964. 66 p. (Institute of Polar Studies,
Report No. 10.)

CRADDOCK, CAMPBELL, tt al, Minnesota U. Rubidium-strontium ages from
Antarctica. (Geological Society of America. Bulletin, March 1964.
v. 75, no. 4, pp. 237-240.) Other authors: P. W. Gast, G. N.
Hanson, and H. Linder.
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CRANWELL, LUCY N., Arizona U. Nothofagus: Living and fossil. (Pacific
Science Congress, 10th, Honolulu, 1961. Proceedings, iDub. 1963,
PP. 387-400.)

CRARY, A. P., National Science Foundation. Results of United States
traverses in East Antarctica, 1958-1961. IGY Glaciological Report
No. 7, World Data Center A: Glaciology. American Geographical
Society, New York. December 1963. 144 p.

FORD, ARTHUR B., U. S. Geological Survey. Review of antarctic geology.
(IG Bulletin, April 1964. no. 82, pp. 1-19.)

*FRIEDMAN, SAUL, Columbia U. U.SN.S. Eltanin Cruises 4, 5 and 6. July
1962 to January 1963. Bathythermograph data. New York 1964. 250 P.
(Lamont Geological Observatory. Technical Report No. 2)

*FRIEDMAN, SAUL B., Columbia U. Physical oceanographic data obtained
during Eltanin Cruises 4, 5 and 6 in the Drake Passage along the
Chilean Coast, and in the Bransfield Strait, June 1962 to January
1963. New York, March 1964. (Lamont Geological Observatory,
Technical Report No. 1). 55 P.

LITTLE, FRANK J., JR., and BILL MULLINS, U. of Southern California.
Diving plate modification of Blake (beam) trawl for deep-sea
sampling. (Limnology and Oceanography, January 1964. vol. 9, no. 1,
pp. 148-150.)

RAY, CARLETON, New York Zoological Society. Studying the Weddell seal
in Antarctica. (Animal Kingdom, March-April 1964. vol.. 67, no. 2,
pp. 34-43.)

STANFORD UNIVERSITY, DEPT. OF BIOLOGICAL SCIENCES. Inventory catalog,
USARP Biological Laboratory, McMurdo Sound, Antarctica: 1964
edition. About 120 p.

SWITHINBANK, CHARLES, Michigan U. To the valley glaciers that feed the
Ross Ice Shelf. (Geographical Journal, March 1964. vol. 130, Part I,
PP. 32-48.)

**TJ . S. WEATHER BUREAU. Climatological data for antarctic .stations:
January-December 1961, No. 4. Washington, D. C. 1964, 144 p.

* Copies may be ordered from the Office of Technical Services, U. S. Dept.
of Commerce, Washington, D. C., 20230.

XX For sale by the Superintendent of Documents, U.S. Govt. Printing Office,
Washington, D.C. 20402.
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FIELD REPORT NO. 65 FOR MAY 1964

NOTE: In general, material included in the Field
Report is summarized from regular reports by per-
sonnel of Federal agencies, universities and
institutions carrying out scientific research in
Antarctica under National Science Foundation grants
and with logistic support by the U. S. Navy. In
order to ensure that the work of the individual
scientists and their institutions is clearly under-
stood, it is requested that prior to using any of
this material for public dissemination, such use
be discussed with the Office of Antarctic Programs
in the National Science Foundation or with the
originators of the research as named.

GENERAL

Byrd Station: Poor radio conditions prevailed and amateur radio com-
munications with the United States were limited to about 30 phone patches
and 100 radiograms.

Eights Station: May was unusually stormy; sudden gusts to 36 knots
toppled a generator exhaust stack, blew away an aurora hatch cover, and
damaged the atmospheric electricity probe. Storms from the north were
often followed by winds from the south of equal force.

Heavy snow drifts over the rear exit hatch made it necessary to use
the aurora tower hatch as an exit. Snow removal operations came to a halt
when compression leakage rendered the traxcavator inoperative. Subsequent
storms from the NNW and SSW caused cross-drifting amounting to 3-4 feet in
some places. Due to the rising snow level, numerous overhead leaks developed
in the canvas covering between trailers, particularly in the south portion
of the permawalk area.

Near-blackout conditions seriously irreded radio communications during
most of the month. The 14 14c./s. amateur band was closed to traffic but
the 7 Mc./s. band remained open although phone-patch quality was low.

USNS Eltanin: The Eltanin left Valparaiso, Chile, on May 13 on her
ninth cruise to antarctic waters (Cruise 13). The planned route will take
the ship down the 90 W. meridian as far as the edge of the packice, hence
westward to 130° W. From here the course will be laid for Wellington,
New Zealand. The Eltanin's position on May 31 was 62°21' S. 89 57' W.



McMurdo Station: Vehicle repair work progressed smoothly but slower
than anticipated. Half of the motor toboggans have been rebuilt and all
larger vehicles are operable except the Polecat.

South Pole Station: The amateur astronomical observatory and tele-
scope were completed but the first severe storm of the winter near the
end of the month prevented star-viewing.

BIOLOGY

McMurdo Station

Biolab, Stanford University: Considerable refurbishment, paint-
ing and carpentry were accomplished in the Biolab during May.

Stanford University: Growth experiments with Trematomus bernacchii
were completed. The average fish lost weight in water of 0° C. and -1.7° C.
Additional laboratory experiments await the completion of a new water-cooling
unit.

Two fish houses were placed over holes in the ice south and south-
west of Cape Armitage above water depths of 180 and 219 in. A modified im-
mersion heater was very effective in keeping the holes free of ice. A
series of reverse temperature metabolism measurements was begun on Trematomus
bernacchii and Trematomus centronotus.

METEOROLOGY

Byrd Station

U. S. Weather Bureau: The low-temperature record for May at this
station was broken twice. The previous record ) -55° C. (-67° F.),set in 158,

was exceeded on the 29 th by -55.5 C. (-68 F.), and on the 31st by a -56 C.
(_690 F.). Atmospheric pressure also dropped to record low values with the
May average of 23. 489 in. replacing the previous record of 23.662 in. set in
1962. The minimum observed value, 22.9 10 in., was lower than the previous

record of 23. 025 in. set in 1959. The weather generally was stormy with
short periods of relative calm. Light precipitation occurred on all but two
days. Snow sampling for oxygen isotope measurements was complicated by the
strong winds which mixed the small amount of new snow with the old.

The use of the Gill hydrogen generator during the latter half of
the month may have contributed to the unusually good upper air sounding
heights. Twenty-four radiometersondes were flown to an average height of
28,897 m. and one standard radiosonde to 26,420 m. Three ozonesondes were
flown, and reached an average height of 17,281 in. The GND equipment tracked
balloons to more than 125 mi. from the station.
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The average snow accumulation measured on 27 stakes was +6.6 cm.
(+2.6 in.).

Eights Station

U. S. Weather Bureau: A record low sea level pressure. for Eights
Station of 28.476 in. Hg. was recorded on the 30th. Average wind speed
of 11.4 knots with frequent periods of gusts above 30 knots made this the
second windiest month on record. Frontal passages were noted on the 9th,
10th, 13th, and 23rd. A special effort to observe noctilucent clouds was
unsuccessful.

The cap covering the atmospheric-electricity sensor probe became
filled with snow during periods of prolonged light snowfall. Following
storm damage, the probe has been resoldered and reinforced and the unit is
now performing satisfactorily.

Snow drifting interfered with the air intake of the Mast surface
ozone recorder and plans are being made to move the equipment into the
aurora tower. Reexamination of March and April surface ozone records
indicatesseveral sources of error including exhaust-fume contamination
and gradual snow blockage of the air intake.

McMurdo Station

U. S. Navy: (For standard surface and upper air observations
see SUMMARY OF METEOROLOGICAL OBSERVATIONS.)

South Pole Station

U. S. Weather Bureau: The carbon dioxide sampling program was
begun and ran smoothly after replacement of a leaky tank. A study is being
pursued cooperatively with Byrd Station to determine the amount of radi-
ative versus apparent cooling at the 500 and 100 mb. levels. The surface
and upper air ozone and surface radiation programs operated smoothly.

Twenty-nine radiometersondes were flown to an average height of
21,650 m.; four ozoi-iësondes averaged 20,844 m. As a safeguard in case of
fire, the radiosonde instruments were moved to a new storage area, and a
data cache was established in the seismo tunnel.

STATION SEISMOLOGY

Byrd Station

Coast & Geodetic Survey : All seismograph equipment operated well.
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Hallett Station

Coast & Geodetic Survey (New Zealand Program): Due to illness of
the operator, no further progress has been made on the reactivation of the
seismograph equipment. Repairs were made to the power line.

South Pole Station

Coast & Geodetic Survey: The long-period, E-W seismometer was
shut down on May 9 due to instability, and the short-period, N-S seismometer
on the 30th when its galvanometer went out of focus. The old seismograph systen
was completely repacked for return to the United States.

UPPER ATMOSPHERE PHYSICS

Byrd Station

Aurora and Airglow, Arctic Institute of North America: Aurora
was recorded on ten days of clear skies and otherwise when breaks occurred
in the overcast. The patrol spectrograph continued to operate without
trouble. The all-sky camera went on continuous operation May 16.

The 35 mm. all-sky camera required frequent adjustments of the
microswitches in the programmer. Also, frost formation on the inside of
the dome at temperatures below -30 F. locked the camera's gears. Only
400 of the scheduled 500 feet of film were exposed.

Forward Scatter, National Bureau of Standards: Recurring power
failure caused the loss of a third final tube. Both finals are run close
to Class C and output has been reduced slightly. In the case of another
failure, it will be necessary to reduce the output further and modify the
spare transmitter to accept an available tube replacement.

Geomagnetism. Coast & Geodetic Survey: Sixteen sets of absolute
measurements gave monthly means as follows:

declination	70027.89
horizontal field	169304 g.
vertical field	57,899 g.

SSC's were recorded on the 15th at 0312 GM on the 25th at 0550
GMT, and on the 29th at 0302 GMT.

Ionospheric Absorption, National Bureau of Standards: Little
absorption activity was noted throughout the month. One hour's riometer
data were lost due to the failure of a recorder motor; on another occasion
unusually high snow static changes caused the recorder pins to jam. All
equipment was working satisfactorily at the end of the month.

26



Ionospheric Soundings, National Bureau of Standards: A signifi-
cant amount of data was lost due to equipment problems such as failure of
the camera shutter assembly and the camera motor. Film magazines jammed
frequently.

foF2 values, observed only 22% of the time due mainly to blanket-
ing by sporadic E (36%) and absorption (24%), again dropped sharply. The
diurnal variation pattern was different from that of previous months, as
most values of foF2 occurred around local noon, while the highest median
frequencies were recorded just before local midnight. The maximum median
value of foF2 (3.4 Mc./s.) occurred at 2000, 2200, and 2300 LT, and the
minimum median value (1.2 Mc./s.) at 0600 and 0700 LT.

Micropulsations, National Bureau of Standards: Very little micro-
pulsation activity was observed. The equipment operated well; efforts to
reduce the noise from re].ay contacts and snow static continue.

VLF and ELF, Stanford University and Pacific Naval Laboratory:
In spite of the downward trend of chorus noticed in April, there were many
days of low frequency activity including 'eriodics" with periods of 20
seconds and longer, probably classifiable as varying enhancements of back-
ground risers at about 1 Kc./s. They occurred usually during periods of
chorus between 1300 and 0000 GMT, often in conjunction with the final
fading of chorus.

Preliminary analysis of correlation data showed 8 Kc./s. and
micropulsation activity peaking simultaneously at 0200 GMT. On May 27 at
0550 GMT, a burst of activity in the kilocycle range coincided with an
increase of micropulsation amplitude and frequency and a sudden increase
of strength and fading of two VLF transmitters. On the 18th at about 2050
GMT, the real-time spectrum display film showed a whistler train of at
least ten echoes with all visible components below 100 cps.

The Alouette satellite readout continued according to schedule
but reception varied from excellent to no signal. On only one occasion
were VLF signals of any consequence detected above the ionosphere. There
was a marked difference in the relative amplitude of riser and whistler
activity on the ground and at the satellite.

Radio Noise, National Bureau of Standards: Much time was given
to restoring the radio noise recording equipment to operating condition.
Recording will be continued at the original frequencies until the three
lower frequencies can be changed. Attempts to establish a satisfactory
common ground system throughout the radio noise building were continued.
Recording was begun late in the month, but the data are not yet considered
satisfactory.
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Eights Station

Aurora and Airglow. Arctic Institute of North America: There
were a few clear days in May during which auroral displays could be ob-
served. Following problems with the' high voltage supply of the photometer,
corrections were made to the circuitry to gain satisfactory voltage control.
The K-100 camera functioned well in spite of a defective part.

Geomanetism, Coast & Geodetic Surve y: A magnetic disturbance
observed for less than five minutes on May 26 may have been related to. an
earthquake occurrence. An SSC was noted on the 10th at 0035 GMT. The
envelope-type effect was recorded on the 18th and 29th , magnetically quiet
days, and correlated well with micropulsationrecordsb Eighteen sets of
absolute measurements were .taken with the following results:

declination	32 040.3'
horizontal field	21,065 g.
vertical field	48,382 g.

Ionospheric Absorption, National Bureau of Standards: There were
few absorption events recorded by the riometer in May. An event of o.6 db.
on the 1st was accompanied by large micropulsations and some VLF hiss.
Another absorption of 2.6 db. occurred on the 11th with rriicropulsations but
no recorded hiss. Absorption of 7.0, 1.6, and 0.8 db., hiss and inicropul-
sation occurred together on the 23rd, 24th and 25th.

Eleven hours of riometer data were lost in the early part of the
month when the frequency standard failed. Parasitic oscillations were cor-
rected in the riometer after several days of occurrence. The signal amplifier
required a transistor replacement and slight modification. An attenuator
circuit was installed to get more accurate chart records.

A new entrance and hatch to the VLF building were built after snow
was removed from the structure early in the month.

VLF and Micropulsations, National Bureau of Standards: VLF tape
recordings were lost as were the riometer records during the failure of
the frequency standard. The first few days of the month were slightly
disturbed on the VLF and micropulsation recorders. A very large micro-
pulsation occurred on the 18th, associated with chorus and whistler activity
but no hiss and without any riometer record of ionospheric absorption. A
micropulsation on the 29th was not accompanied by absorption or VLF activity.

Hallett Station

Aurora and Airglow, Arctic Institute of North America (New Zealand

Observer): The plan to modify a 35 mm. copy camera for use as a sky monitor
was unsuccessful because the depth of focus was too small as was the effec-
tive aperture. As an alternative, a 16 rnni. K-100 camera was modified to



give bulk exposure instead of instantaneous single frarreexposures. To
obtain a viewing angle of 190 and a compressed field of view of 170 on the
16 inn, frame, a lithograph plate was curved to an eight inch radius and a
flat mirror mounted similarly to the IGY 16 mm. all-sky camera.

Aurora was seen on six of the 14 days of clear sky during May.
Except for one partial corona the displays were usually homogeneous bands
and patches of strength 2 with no perceptible color.

Cosmic Radiation, University of Maryland (New Zealand Observer):
The equipment operated free of trouble except for three power failures which
necessitated resetting of the DC chronometer. During three days of winds to
85 mph. the equipment was unattended. No damage resulted but an interior
wall was moved out of position.

VLF, Stanford University (New Zealand Observer): Interference
and drifting of the crystal frequency on the 11th were traced to a faulty
capacitor and oscillator tubes. A door blown open by the storm on the 18th
resulted in the recording equipment becoming covered with snow, and power
was discontinued for a time to prevent electrical damage. However, snow
filtered into the preamplifier box and caused a short-circuit. Recording was
resumed on the 21st.

Geomagnetism, Coast & Geodetic Survey (New Zealand Observer):
Power was supplied to the Askania hut as reconstruction of magnetic instru-
ments got underway.

McMurdo Station

Cosmic Radiation, Bartol Research Foundation: Operations were
normal except for the loss of data during a power and heating failure.

Forward Scatter, National Bureau of Standards (Bartol Research
Foundation Observer): The Byrd-McMurdo link went into operation again follow-
ing repair of the receiving antenna early in the month.

Ionospheric Absorption, Douglas Aircraft Company: On May 19 the
50 Mc./s. riometer antenna was destroyed by a storm. A new antenna was con-
structed and installed, and the riometer was placed in operation again on
May 28. Several absorptions associated with magnetic storms were recorded
on the 16th and 17th.

Radio Propagation, U. S. Army Radio Signal Propagation Agency
(Bartol Research Foundation Observer): The 10 Mc./s. transmitter was turned
off when a fan bearing failed.
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South Pole Station

Aurora and Airlow, Arctic Institute of North America: Some aurora
was visible on 27 days of the month. A faulty heater in the plane mirror of
the all-sky camera allowed frost to collect and blur the image.

Cosmic Radiation, Bartol Research Foundation: The left channel of
the meson telescope became operational on the 28th. The neutron monitor is
again operating normally with slight drifting apparent on all channels. Snow
has accumulated around the building but has not yet become a problem.

Forward Scatter, National Bureau of Standards: The forward scatter
receiver operated well throughout the month.

Geomanetism, Coast & Geodetic Survey: The scale value of the visible
magnetograph changed to approximately 4. 1 g. /mm.; the chronometer rate was ad-
justed to 0.1 sec./day. The monthly means of absolute magnetic values were:

,
declination	27

0
 4o.7

horizontal field	159932 g.
vertical field	56,600 g.

Sixteen sets of base line observations, plus one set of horizontal measure-
ments were taken with the Ruska magnetometer. SSC was recorded on the 15th
at 0353 GMT.

Ionospheric Absorption, National Bureau of Standards: Data loss
during the month amounted to only 4.7%. There were 51 absorption events, and
on only one day was no event recorded. An interesting period occurred on the
27th which was characterized by 1.7 db. absorption peaks spaced at intervals
of 40 minutes beginning at 0100 GMT and recurring four times. The onset and
end of the event were more gradual than usually observed. After the series of
peaks, the signal level remained smooth but reduced by 0.6 db. until 0616 GMT
when it began a gradual dip to maximum absorption from which it recovered to
3.0-3.7 db. in less than an hour. The signal level remained in this condition
until 1625 GMT when it returned to the quiet day curve.

Ionospheric Soundings, National Bureau of Standards: Only 12 hours
of records were lost during May. The losses were due to several power supply
failures and minor problems with film magazines. Because the receiver must
be operated at high gain to compensate for low transmitter output, records
are occasionally obscured by equipment interference and snow static.

Numerical values for foF2 were recorded 7% of the month with all
values uncertain because of spread F. The critical frequencies were roughly
the same as last month, averaging less than two uncertain values per day.
The F region was generally badly spread although usually blanketed between
1000 and 1800 and occasionally at 0000 GMT. The missing values of foF2 may
be accounted for by type F (4 6%), type A (40%), type B (4%), and type C (2%).
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VLF Stanford University (National Bureau of Standards Observer):
The preamplifier was brought into the station from its location at the remote
antenna, but it had not been repaired by the end of the month. No data were
collected during May.

EXCHANGE SCIENTISTS

Vostok (U.S.S.R.): The. University of Alaska physicist, John Jacobs,
reported activities of several upper atmosphere programs in May. The forward
scatter signal received at this station has been weaker than that observed
over other paths in the network, probably due to poor propagation conditions.
VLF recording thus far has not revealed any whistlers. Emissions have been
infrequent and of low intensity. There is an apparent association between
one type of riser and solar activity. Hiss has been recorded and correlates
with magnetic activity.

Low-intensity aurora has been 8bserved despite continually poor visi-
bility due to haze within 20 to 30 of the horizon. However, about 10 per
cent of the aurora forms observed have passed through the zenith. This
project is presently limited to visual observations although the station has
an all-sky camera.

Earth current measurements have been tried but results are inconclusive.

Electrical power of 6 to 9 kw. at 175 volts is provided from two 15 kw.
generators operated singly. The present system is adequate only for basic
station needs and a minimum scientific program.

Byrd Station: The responsibility for the routine operation of the for-
ward scatter transmitters to Vostok has been assumed by Dr. V. S. Ignatov,
the exchange scientist from the Soviet Antarctic Expedition.
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SUMMARY OF METEOROLOGICAL OBSERVATIONS - MAY 1964

Temperature, °C.
Average
Highest
Lowest

Station Pressure (Inches)
Average
Highest
Lowest

Precipitation (Inches)
Snowfall (Inches)

Byrd
Station

-31.1
-10.0
-56.1

2:3.489
24.16
22.91

0.18
1.8

Eights
Station

-34.9
-12.8
-50.0

27.676
30.062*
28.476*

1.91
32.0

McMurdo	South Pole
Station	Station

	

-28.1	-61.5

	

-10.9	-42.8

	

-42.8	-71.1

28.91
	19.696

29.51*
	20.162

28.52*
	19.431

0.47	-0-
5	 -0-

Wind
Prevailing direction	NNE	NNW	NE

Average speed (Knots)	16	11.4	16.1
Fastest mile (MPH)	53	62
Peak gust	68	62	 74

Average Sky Cover	6.5	7.4	o.6
No. clear days	8	4	 8
No. partially cloudy	8	10	 14
No. cloudy	 15	17	 9

No. days with visibility
less than 1/4 mile	19	16	 6

No. Radiosondes	24
Avg. height of Radiosondes	289897
No. Ozonesondes	3
Avg. height of Ozonesondes	17,281
No. Radiometersondes	1	---	28
Avg. height of Radiometersondes 26 9 420	---	209913

All figures above have been taken from radio messages and
are unconfirmed

* Sea-level pressure
** North defined along 0 Greenwich

NNE**
13.1
34.5

1.3
28
-0-
3

1
29
21,650
4
20,848
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