
presence of the massive bodies of silicic, porphyritic
volcanic rocks, together with similarly composed units
interbedded with clastic strata and carbonates. Much
of the material consists of quartz, potassium-feldspar
and plagioclase phenocrysts set in a microcrystal line
grourdmass. Embayed quartz is ubiquitous in rocks
on the east side of Shackleton Glacier.

The Taylor formation has been correlated with
fossiliferous Cambrian units in other areas of
the Transantarctic Mountains (La Prade, 1969;
McGregor and Wade, 1969; Minshew, 1967). Fossils
found at the Taylor Nunatak section in 1970-1971
have been identified as Early Cambrian Cloudina(?)
(Yochelson and Stump, in press), thus providing a
paleontological basis for the suggested correlations.
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Figure 2. Silicic volcanic rock (sample ES-13) from Lobbock Ridge,
with a large pumice fragment and scattered glass shards. The dark
color is due to staining. Plane light. (Bar scale, 0.5 millimeters.)
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Dry Valley Drilling Project (DvDP) hole 2
(77.85 0 S. 166.67°E.) on Ross Island encountered
161.66 meters of flows and pyroclastic units above
the Hut Point pyroclastic sequence (Treves and Kyle,
1973). All 15 units overlying the Hut Point pyro-
clastic sequence are reversely magnetized. On the
basis of revised correlations the units are considered
to belong to the Observation Hill and older sequences
(Treves and Kyle, personal communication, 1974).
Cox (1966) reported reversed polarity for a surface
collection made of the Observation Hill sequence.
On the basis of available radiometric dates (Forbes
et al., 1974) the units encountered in hole 2 are
considered to be older than one million years.
Consequently it appears that all of the units en-
countered in hole 2 predate the Jaramillo polarity
event (0.89 to 0.95 million years) of the Matuyama
reversed epoch.

Directional stability and magnetic field configura-
tion. Only unit 13, hole 2, has been examined in
detail. From this unit, a lava flow 43.77 meters thick
(101.35 to 145.12 meters deep), 22 samples (divided
into 43 specimens) have been extracted. Experimenta-
tion and measurements indicate that the unit
possesses a very stable directional magnetization.
Experimentation has included alternating field (AF)
demagnetization, thermal demagnetization, suscepti-
bility measurements, and calculation of the Koernigs-
berger ratio.

During both AF and thermal demagnetization the
major magnetic component continued to be vertical
and very little migration of the magnetic vector was
noted. The Koenigsberger ratio, based on natural
remanent magnetization (NRM) data

(Q - J / xH, where H is taken as 1 oe),
yields values for Q. larger than 0.5 (fig. 2). A Q,,
value larger than 0.5 indicates magnetic stability and
suggests that grains of single domain and pseudo
single domain size (d 20) make a significant
contribution to the magnetic moment (Stacey, 1967;
Stacey and Banerjee, 1974).

Examination of polished sections under reflected
light indicates that the degree of oxidation of the
magnetic minerals places a significant proportion of
them into classes IV and V (Wilson and Watkins,
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1967). This optical observation provides additional
support for the interpretation that the unit has very
stable directional properties.

Cooling of samples through the Curie temperature
in an applied field demonstrates that the acquisition
of a thermal remanent magnetization (TRM) is
isotropic.

The evidence cited above indicates that the unit
faithfully reflects the configuration of the ambient
field at the site during magnetic imprinting.

Because of the shattered condition of the individual
lengths of the main core and because of the lack of
core orientation, it is not possible to recover any
information about the declination of the magnetic
vector. By setting all the declinations to zero, how-
ever, a mean NRM inclination of —83° (downward
in the Southern Hemisphere) is obtained. Such an
inclination yields a colatitude of 14°. It is interesting
that hole 2 is located 12° from the geographic South
Pole, 100 from the present geomagnetic pole, and
approximately 120 from the dippole. Examination
of fig. 1, on which is plotted the loci of possible
virtual geomagnetic pole (von) positions, shows
that the VGP for the site during imprinting of unit
13 most probably falls on the near side of the geo-
graphic South Pole, a configuration similar to the
present field at the site. It would require a marked
increase in the relative strength of the horizontal
component to suggest a location of the VGP on the
far side of the geographic South Pole.

Cooling history. Unit 13, hole 2, is the thickest flow
encountered in either DVDP holes 1 or 2. If we assume
that the underlying units had cooled to approxi-
mately ambient temperature before the extrusion of
unit 13, it is probable that both the base and the top
of the unit were chilled rapidly through the crys-
tallization range, whereas complete cooling th ugh
the crystallization range in the central portion the
flow may have taken several years. By contras , the
rate of cooling and the time of cooling throug the
temperature range from 600° to 400°C. may have
been fairly similar for most of the lower half o the
unit, although with time the peak temperature would
tend to migrate toward the base (Jaeger, 1967

From this we may deduce that immediately after
solidification of the unit, magnetic minerals hiving
diameters of 20t or less were more abundant near
the base than around the center of the flow (the
center of the flow is at about 123 meters). Su sec uent
to crystallization, high temperature oxidation of the
magnetic minerals evidently disrupted the graii is to
such an extent that the major contribution tc the
magnetic moment, even in the central part o the
unit, is made by magnetic minerals in which the
effective diameters are 20,Ft or less.

Paleointensity. Examination of fig. 2 shows that
unit 13 has a considerable range of NRM inten ities.
With the exception of the highest sample (1 3.29
meters), the intensities in the upper half of the flow
are more consistent than those in the lower ia1f.

230	 ANTARCTIC JOURNAL



INCLINATION	NRM INTENSITY	SUSCEPTIILITY
(NRM)	(whole sample)	(emu/cm 00)

	

(X lOu )	 ( X 10)	 (II	1 .0

90 80 70	0	1.0	2.00	1 2 3	02 4	6 8/)1020

101
	 rr 1	1	r I r	i	j T r

103

105

107

109

III

113

115

117

119

121

z 123

125 •
N 127

129

131

133

135

137
T	 10 20

139

141
Figure 2. Some measured	 I
parameters of samples ex.	143
trocted from unit 13, hole 2.	145In-hole depth is used for

sample identification.

Betveen depths of 122 and 139 meters the intensity
values are below average. On the other hand, the
most strongly magnetized specimens are located be-
tweeh 3.4 and 6 meters (in-hole depths of 139 to
142 meters) above the base of the flow. Comparison
Of TIM values with NRM values indicates that the
variation is not due to magnetic-mineral abundance.
We must assume that although the unit has good
directional stability it provides a less reliable record
of the strength of the ancient field.

Much more work is necessary before it will be
possible to establish which zones carry the most
reliable intensity information. Preliminary examina-
tion of specimens from 122.18 and 126.06 meters
suggests that the low-intensity zone between 122 and
139 meters is not suitable for paleointensity interpre-
tation. On the basis of TRM experiments conducted
on two samples near the base (141.22 and 141.66
meters) it appears that these lower samples give
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more reliable data than those near the center. None
of the samples examined to date, however, show the
degree of stability and repeatability that is desirable
for paleointensity studies (e.g., Smith, 1967a. As
yet none of the samples from the upper half of the
unit have been examined as these were considered
to be subject to complications arising from surface
weathering or reheating during emplacement of
younger units.

The extensive oxidation resulting in the in situ
formation of magnetic minerals poses the problem
that a considerable fraction of the magnetic moment
may arise from a CRM that was imposed at tempera-
tures below the Curie temperature. Gromme et al.
(1967) observed that reequilibration reactions in a
cooling lava lake lagged 1000 to 435°C. behind
equilibrium temperatures. As a result they suggested
that in some lavas magnetic minerals such as titanium-
poor titanomagnetites could form at temperatures
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significantly below their Curie temperatures (approxi-
mately 550°C.).

Previous work (Pucher, 1969; Stacey and Banerjee,
1974) indicates that the CRM intensity acquired in a
low field is significantly less than the TRM intensity.
It thus would appear that if a CRM induced at
temperatures considerably below the Curie tempera-
ture, contributes a significant proportion to the ob-
served NRM intensity, too low an intensity value will
be assigned to the ancient field.

Although it is too early to report a firm value for
the intensity of the ancient field during the imprint-
ing of unit 13 and related flows, we think that the
strength of the ambient field was more likely to
have been about 0.5 oe (based on samples at about
141 meters) than about 0.1 oe (based on samples
122.18 and 126.06 meters). The virtual dipole
moment (Smith, 1967b) calculated for an estimated
field intensity of 0.5 oe at the site is 7 X 10 25 gauss
cubic centimeters. This is larger than the value of
5.5 X 1025 gauss cubic centimeters (Smith, 1967b)
calculated on the basis of paleointensity experiments
made on some Japanese andesites and basalts esti-
mated to be 1 million years old.

The authors thank the National Science Founda-
tion and Dr. L. D. McGinnis, U.S. coordinator of
the Dry Valley Drilling Project, Northern Illinois
University, for making the samples available for study.
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Hut Point Peninsula is about 20 kilometers long
and 2 to 4 kilometers wide. It consists of a series of
en echelon lines of volcanic cones that extend in a
south-southwest direction from Mount Erebus, Ross
Island, Antarctica. The cones are composed of basan-
jte and basanitoid lavas with lesser amounts of
hawaiite and phonolite. Most of the volcanic hones
of Hut Point Peninsula are on the western side of
the peninsula where they constitute a well defined
lineament. A subparallel, older, and less well defined
lineament occurs to the east and is traceable frm a
point just east of Castle Rock to Cape Armitage.
The youngest lineament, however, is transverse,
almost at right angles, to the older trends and passes
from Black Knob through Twin Crater to Crater
Hill. Wellman (1964) describes it as a fault.

Cole et al. (1971) and Kyle and Treves (1973)
briefly describe the geology of Hut Point Penirsula.
This report updates and expands those earlier r4orts
and incorporates recent findings (Forbes et al., 974;
Kyle, 1974; Treves and Au, 1974) and the Msults
of Dry Valley Drilling Project (DVDP) drilling ir this
area (Treves and Kyle, 1973; Kyle and Trevs, in
press), which greatly enhanced our knowledge cf the
subsurface geology of Hut Point Peninsula and our
understanding of the surface geology re1ationsFips.

Paleomagnetic measurements (table 1) were rnade
on 1-inch diameter core samples of surface expoures.
Remanent magnetism was measured with a flugate
spinner magnetometer. The samples were not clened.
Instrumental and field orientation errors may be
±20° for declination (D), ±10° for inclination I (I),
and ±20° for magnetic intensity (J). These weas-
urements, however, are satisfactory for determining
normal and reversed polarity.

The younger olivine-augite basanitoid lavas, the
hawaiite flows from Half Moon Crater, and the
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