
Hammer, S. 1983. Airborne gravity is here! Geophysics, 48, 213.
Kellogg, K.S., and P.D. Rowley. 1989. Structural geology and tectonics

of the Orville coast region, southern Antarctic Peninsula, Antarctica
(U.S. Geological Survey professional paper 1498). Washington,
D.C.: U.S. Government Printing Office.

Mader, G.L. 1986. Dynamic positioning using GPS carrier-phase mea-
surements. Manuscripta Geodetica, 11, 272.

Peters, M.F., J.M. Brozena, and G.L. Mader. 1992. Multiple receiver,

zero-length baseline kinematic GPS positioning techniques for
airborne gravity measurement. Proceedings of JAG Symposium G3:
Determination of the Gravity Field by Space and Airborne Methods,
Vienna, August 1991. New York: Springer-Verlag.

Storey, B.C. 1991. The crustal blocks within Antarctica within Gond-
wana: Reconstruction and breakup model. In M.R.A. Thomson,
J.A. Crame, and J.W. Thomson (Eds.), Geological evolution of
Antarctica. Cambridge: Cambridge University Press.

Geomagnetic activity and its implications for the 1991-1992
CASERTZ aeromagnetic survey in Antarctica

R.W. SALTUS and R.P. KUCKS, U.S. Geological Survey, Denver, Colorado 80225-0046

s part of aeromagnetic survey operations, the total field
eomagnetic variation was recorded at the corridor aero-

geophysics of the southeast Ross transect zone (CASERTZ)
base camp (82°22'S 118°10'W) for 61 days from 16 November
1991 to 16 January 1992. This turned out to be a period of low
worldwide geomagnetic activity, but as is typical in Antarcti-
ca, geomagnetic variation exceeded 500 nanoteslas (nT) on
noisier days. Comparison of geomagnetic variation recorded
simultaneously at several sites shows remarkably good agree-
ment at distances of up to 200 kilometers (km) within the sur-
vey area, especially during magnetically quiet times. The
design of the survey (5-km-square flight grid) and a reduction
technique combining removal of base station geomagnetic
variation and adjustment of flightline intersections yield an
aeromagnetic map accuracy of about 10 nT.

The CASERTZ project is an ambitious attempt to use air-
borne geophysical measurements (gravity, radar, and mag-
netics) to understand the glacial and tectonic structure of a
remote region (location of the survey is shown in figure 1). As
part of the aeromagnetic survey, the daily variation of the
Earth's magnetic total field intensity was recorded at the
CASERTZ base camp. These data served two purposes: to
assist in flight scheduling by determining the magnetically
quietest time of day and to correct survey data for temporal
magnetic variation. Before survey flights began, data were
collected at 1-minute (mm) intervals for tracking of geomag-
netic variation. Once survey flying began, the base station was
operated in two modes: 5-second (s) recordings during flights,
and 30-s recordings at other times.

The base station data were recorded for 61 days from 16
November 1991 to 16 January 1992 (a sample of the data is
shown in figure 2). This was a period of generally quiet world-
wide geomagnetic conditions (Kp, the K-derived planetary
index, ranged from 1 to 5). Geomagnetic variation exceeded
500 nT on noisy days, a level routinely observed in polar
regions (for example, Whitham and Anderson 1962; Damaske
1989; Skilbrei et al. 1990). This large variation is in keeping
with the location of the survey area within the southern auro-

ral zone, the zone of most frequent occurrence of the aurora
australis, closely related to geomagnetic disturbances. Varia-
tions of 50 nT per minute were observed during noisy periods,
a level unacceptable for aeromagnetic surveying.

During the installation of remote radio navigation bea-
cons at the beginning of the season, several remote record-
ings of geomagnetic variation were made concurrently with
base station recording at the CASERTZ camp. Comparison of
these records, recorded at sites as much as 200 km away, to
the base station records shows good correlation (root mean
square variation generally better than 10 nT) for wavelengths
from 5 to 30 mm. Comparisons made at magnetically quiet
times showed agreement to within 5 nT (figure 3). This degree
of correlation for widely spaced observations is unusual for
auroral regions (Damaske 1989; Skilbrei et al. 1990).

Figure 1. Location of the 1991-1992 CASERTZ aeromagnetic survey.
Locations of several permanent scientific bases are also shown.

ANTARCTIC JOURNAL - REVIEW 1993
3



—,--

24NOV91

§

AT	 ATas	________

I 7NOV91

- Cm

57150	 57250	 - NVR3

Kp=2.4
57150 flO)Sy	 57200

130 km
______	 Kp.2.9

57050	- CTZ	 quiet

	

NVRI	 160 km
57000.57100

22.5	23	235	24	A	AS	7	75

	

hour (day 335)	 hour(dsy 333)
57100	 A'--

- crc
57050	 - 51052	57150

	

I	 Kp=3.O
57000	\\	J	57100 noisy

Sam	
30 km

Kp=2.2	
67200 - cmnoisy

125 km	 -N5

56 .61000
22	22.5	23	23.0	6	9.5	9	9.5

	

hcsr(y 332)	 hm, )y)

57200	 57200

61160	 100

57100 
7 200 km	

57100 quiet
160 km

57050	- crc	 - cTz

-NVR4
57000.51000

3	3.54	4.5	7	9	9	10	11	1,2

	

hour(day 336)
	 -- 333)

a6

4.1

5.3

4	a2

5.3

4.9

7	4.3

29

2.5

MD	1.8

531	1.9

22 Figure 3. Comparisons of geomagnetic temporal variation at the
CASERTZ base camp and several remote sites. Planetary Kp index
for the day of recording and distance between the remote site and
the base camp is given on each plot.

27

01DE091	 . -.	
-	

24

2.3

PC-- _._.d.4%
	 39	27

ao

	

-	 33	21

	

311	1.3

I	I
0	6	12	18	24
Universal Time

CASERTZ base station magnetometer data
Baseline value = 57150 nT.

Figure 2. Daily variations in the geomagnetic field as measured at
the CASERTZ base camp (82 022'S 118 0W) from 16 November 1991
to 6 December 1991. The julian day of the year is plotted to the right
of the daily traces. To the right of that is the planetary average Kp
for that day, a measure of solar particle effects on the Earth's
magnetic field (from 0 for quiet to 9 for noisy).

The 1991-1992 CASERTZ aeromagnetic survey was suc-
cessful for three reasons:
• Most of the survey flights took place during generally quiet

(Kp less than 3) geomagnetic variation.
• The spatial correlation of temporal geomagnetic variation

appears to be good enough at periods from 5 to 30 min to
allow for base station correction of survey data to about 10
nT at those periods; longer period variation is eliminated
by zero-order tie-line adjustment.

• When necessary, the 5-km-square grid spacing allows for
tie-line adjustment of data at 90-s intersections.
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