
ing stronger and occurring more frequently in local winter
over both polar caps. In local summer, the FOS in both polar
regions is 15 percent or lower away from the horizons and
the field-alined geometries.

In addition to the residual Doppler data from 1969, a
noise figure (one number per pass) was examined for over
45,000 polar passes occurring between 1969 and 1973.
Several effects were observed in these data and are reported
in Clynch et al. (1977). Two of the most significant results
are an absence of a correlation of the scintillation intensity
or FOS with K over either polar cap and a diurnal pattern
in local winter with the location of the peak noise being a
function of the angle between the satellite's orbital plane
and the sun (Tucker, 1974).

This work has been sponsored by the National Science
Foundation under contract C-560. The authors express their
appreciation to R. Anderle and others at the Naval Surface
Weapons Center/ Dahlgren Laboratories, Dahlgren,
Virginia, who processed the data to remove the effects of or-
bital motion.
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Auroral infrasonic waves
observed at Windless Bight,

Antarctica

CHARLES R. WILSON

kilometers northeast of Scott Base on the Ross Ice Shelf.
Figure 1 locates the three microphones. The outlying
microphones (1) and (3) are connected by 13 kilometers of
surface laid wire to a radioisotope thermoelectric generator
(RTG) that is housed in a small hut at location (2). Three
separate channels of high frequency telemetry in the 150
megahertz range send the infrasonic signal data from
Windless Bight to the science building at Scott Base. Paper
chart and magnetic tape recorders record the pressure-
versus-time traces from the three remote microphones. Cook
and Young (1962) describe the infrasonic equipment.

Data collected from 30 November 1976 to 14 February
1977 show that the background wind-noise level on the
microphone traces at Windless Bight is lower than for any of
the other six infrasonic observatories we have operated in
Alaska, Canada, Sweden, and Norway. The high geomag-
netic latitude of Windless Bight that places it well within the
auroral oval, and the anomalously calm weather there make
it an excellent site for the study of infrasonic waves
generated by supersonic auroral electrojet motions (see
Wilson, 1969, 1975).

In the 45 days of data we have from Windless Bight, there
were 10 days in which auroral infrasonic waves (AIw) could
be identified and 2 days in which low velocity "mountain-
associated" infrasonic waves were found in the infrasonic
records. Because of the very low wind-noise level on the
records it was possible to see microbarom activity from
marine storms on virtually all the records. Microbarom in-
frasonic waves of about 10-second periods are generated by

Windless Bight auroral infrasonic waves.

Date (1976-1977)	Time	Azimuth	(0)	Trace velocity
(m/sec

6Dec	 1344	126	 675
10 Dec	 1929	 4	 590
12 Dec	 1655-1705	39	 510
20 Dec	 1448	146	 455

1503	94	 520
1509	112	 460
1633	116	 580

31 Dec	 0315	234	 540
lJan	 1550	102	 450

1715	115	 530
1802	121	 430

liJan	 2055	115	 530
2122	125	 520

12Jan	 0052	282	 530
1454	154	 420
1458	122	 560
1507	105	 1100
1543	129	 675
1559	110	 570

Geophysical Institute	 15Jan	 1549	94	 550
University ofAlaska	 1559	145	 450

Fairbanks, Alaska 99701	 1604	124	 500
1614	109	 570
1646	116	 500

11 Feb	 0559	144	 610
0618	194	 600
1523	135	 460

To detect atmospheric infrasonic waves in the period
range from 10 to 100 seconds, three infrasonic microphones
were installed during November 1976 in Windless Bight 27
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ocean wave activity. Coherent infrasonic waves of low trace
velocity of 370 meters per second from an azimuth of 1450
were observed on 16 January 1977, travelling from the direc-
tion of the Queen Maud Range and the Horlick Mountains.
Such "mountain-associated" infrasonic waves are thought to
be generated by jet stream interaction with the mountains.
They are commonly observed at the Fairbanks, Alaska, in-
frasonic station from three different mountain ranges.

The table lists the AIW observed at Windless Bight thus
far. The AIW have much higher trace velocities than
"mountain-associated" infrasonic waves and thus are easy to
identify. Figure 2 gives examples of discrete auroral in-
frasonic wave packets from auroral activity to the east and
poleward of Windless Bight. These AIW from 15 January
have high trace velocities of 450 to 550 meters per second,
indicating that they are arriving at the earth's surface with a
steep angle of inclination of around 45° from an auroral
source in the lower ionosphere. Because of daylight at
Windless Bight in January, no all-sky camera auroral pic-

tures were available for identifying the sources of the AIW
given in figure 2. However, coincident magnetic activity and
their high trace velocity confirm that they are in fact of
auroral origin. There is a seasonal variation in auroral ac-
tivity with minima at the solstices and maxima at the
equinoxes (Wilson, 1973). Thus, many more MW should be
observed in the forthcoming antarctic winter season at
Windless Bight.

Although we thus far have only 10 days during which AIW
were observed in the Windless Bight data, a clear mor-
phological tendency is already apparent. Of the 27 AIW
listed in the table, 22 of them arrived at Windless Bight
from a 60 1 range in true azimuth from 90 1 to 150° east of
north and 18 of these AIW occured within the universal time
internal from 1400 to 1800 hours or from 0200 to 0600 local
time. Thus AIW are being observed at Windless Bight in the
dawn sector propagating from a range of azimuths that ex-
tend from 150° parallel to the auroral oval in an east to west
direction to (90°) transverse to the oval in a poleward direc-

Figure 1. Windless Bight
three microphone in.

frasonics array.

MbUNTERE&i	
MT TERRA	 MOUNT TER 

ROSS	ISLAND
-.

	

/	.
to

	

DEUSPIOCA IS	 ...d	 j

tIt

Hln

622	 'Z

-.	 -	 -

-	

4'	 , 77

	

M MIEI	TA	 S(.TTAE6	
7	fC)

-	
__.	-cAR (II'- 3

MOSS I"I.AI)
ANTARCTICA

/ r K	S H p j /7	
sr 7-,1b2E-17O'E)	 -.	 J (

S7700--E16200. 188

1.	 167

REVISED 1970	

16866

1R,-II8, qr
tR-	T.-SM.	'T!	 --	 'T..	 -

*

T	llwq 'Y	 T*	ls6	r-.-	I85 VT	 T—	1l4

	

,,	
RRR	

./	
,	

T.	 ff--.,--

Figure 2. Auroral infrasonic waves observed at Windless Bight on 15 January 1977.

October 1977	 201



tion. This particular AIW morphology has never been
observed at any of the five lower latitude auroral zone sta-
tions in the northern hemisphere. The morphology of AIW
at Palmer, Alaska (,CG = 60.8 0), College (,CG = 64.90),
and Inuwik (.CG = 71.1°) as given in figure 2 by Wilson
(1972) shows that AIW in the dawn sector (universal time,
1600 to 1800) are propagating at these three northern
hemisphere stations from west to east and transverse to the
oval in an equatorward direction. This is in direct contrast
to the Windless Bight AIW just described. The decrease in
the number of AIW arriving from the northwest at Inuwik as
compared with College (see Wilson, 1973) can be ex-
trapolated to the very much higher magnetic latitude of
Windless Bight, of 79 0 , to explain the total absence of AIW
from the northwest in the dawn sector at Windless Bight.

The best tentative explanation of the AIW thus far ob-
served at Windless Bight in the dawn sector propagating
from east to west is that they are due to westward prop-
agating surges that move into the dayside sector of the
auroral oval up to local times as great as 1030 as observed by
Syun Akasofu on the South Pole Station aurora!
photographs (private communication). Further infrasonic
data from Windless Bight station during the winter night
should reveal the auroral source of these anamolous AIW.

I thank Robert Thomson of the Antarctic Division,
Department of Scientific and Industrial Research, New
Zealand, and Kevin Weatherall, the Scott Base scientific
leader, for their excellent help in making this joint U.S.-
N.Z. experiment possible. This research was supported by
National Science Foundation grant DPP 73-05897.
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Support and services

Language distribution of antarctic
literature

GEZAT. THURONY!

Science and Technology Division
Library of Congress

Washington, D.C. 20540

The Antarctic Bibliography has been identifying, sum-
marizing, and indexing the world's antarctic literature for
some 15 years. While abstracts are written in English, it has
always been the aim of the Cold Regions Bibliography Proj-
ect that compiles the publication to cover both English and
foreign-language works. The introductions to volumes 1
through 5 of the Antarctic Bibliography underscore this aim
by providing statistical data on languages covered and on
countries of publication. With the adoption of computer-
ized processing to produce Volumes 6 through 8, the prac-
tice of providing such statistical data in the introduction was
abandoned, perhaps paradoxically, as the computerized
record does include such data. The reason for omitting
statistics from these more recent volumes was the desire to
limit demands on program development and processing to
essentials. Some statistical data have now been extracted
from the stored computer records.

The sample examined consists of records entered into the
data base from November 1971 to October 1976, and covers
volumes 6 through 8, and part of the forthcoming volume 9,
of the Antarctic Bibliography. Only data concerning
language coverage have been computed; other data
available in the records relate to country and date of
publication; date of input, method of acquisition, etc.

The total number of records in the sample was 7,248.
They are divided as follows: English 5,368 (74.02 percent),
Russian 1,057 (14.58 percent), Japanese 264 (3.64 percent),
French 251 (3.46 percent), Spanish 214 (2.95 percent), Ger-
man 41(0.57 percent), Norwegian 14 (0.19 percent), Polish
11, Italian 9, Bulgarian 7, Afrikaans 6, and Czech, Dutch,
Flemish, Portuguese, Rumanian, and Swedish 1 each.

The numbers shown for English and Russian may be
somewhat misleading in that a significant portion of the
Russian literature is being translated into English. Of the
5,368 English items, 564 (10.51 percent) are translations
from Russian. Of these, 108 have also been cited in the
original Russian form and are thus included in both the
Russian and English counts. If the remaining 456 transla-
tions (i.e., 564 minus 108) are counted for both English and
Russian, the totals become 5,368 (69.68 percent) for English
and 1,513 (19.64 percent) for Russian. Finally, if transla-
tions from Russian into English are counted as Russian
rather than English items, the totals become 4,804 (67.28
percent) for English and 1,513 (21.19 percent) for Russian,
an even greater shift. The same could be applied to some of
the other languages, but with less significant results.
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