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Figure 1. Basaltic hyaloclastites at Mt. Murphy, Marie Byrd Land,
showing the lenticular, sub-horizontal stratification that is com-
mon to these deposits. Thickness of the section shown is approxi-
mately 800 m. Dark lenses are crystalline basalt; light layers are
palagonitized sideromelane tuff. A sample from the top of this

section yielded a potassium-argon date of 800,000 years.

(Hobbs Coast) were found to be 22.2 (±1.6), 7.0
(±1.1), and 6.6 (±0.7) m.y. old, respectively. At
Mount Murphy proper, which consists entirely of
basaltic hyaloclastite, a date of 800,000 years was ob-
tamed (Fig. 1).

The Marie Byrd Land coast hyaloclastite sections
vary in thickness from less than 100 m for old ero-
sional remnants, to roughly 2,000 m for the very young
Mount Murphy section. The Pliocene section in the
Crary Mountains, which is protected by a capping of
resistant subaerial flows, has a thickness of 1,200 m,
and the Eocene Turtle Peak section is roughly 300-
400 m thick. These thicknesses suggest that the ice was
at least 300-400 m thick in the Eocene, 1,200 m in
the Pliocene, and 2,000 m in the Pleistocene. No sec-
tion was found that clearly records an absence of ice
for any time since the Eocene. A complete report on
the glacial history of the coast of Marie Byrd Land, as
recorded in the volcanic deposits, is to be published in
the proceedings of the 1970 SCAR/JUGS Symposium
on Antarctic Geology and Solid Earth Geophysics.

Perhaps the most interesting prospect raised by the
new data is the possibility that the inception of ant-
arctic glaciation coincided with the drift of the con-
tinent into a polar position during early Tertiary time.
It has been difficult to link Northern Hemisphere gla-
ciations with the polar shifts determined from paleo-
magnetic data (Cox, 1968), and it may be that a
combination of polar position and elevation produced
conditions favorable for continental glaciation in Ant-
arctica long before such conditions existed in the
Northern Hemisphere.
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Antarctic Ice Surges
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Wilson's (1964) theory of ice ages suggests that
these were caused by "surges" of the antarctic ice
sheet, injecting vast quantities of ice into the world's
oceans (every 100,000 years or so). Hollin (1965)
pointed out that such surges would also have caused
rapid rises of sea level, of about 10-30 m, precisely at
the break of climate in each interglacial. Recently,
several papers have contained hints of such a rise in
the last interglacial. For example, in Washington,
D. C., Knox (1966) claims that a cypress swamp at
7-12 m was covered by a rapid rise of sea level to over
18 m late in the last interglacial. In Virginia, Oaks
and Coch (1963) suggest that a "Great Bridge" sea
level at about —3 m was followed by a rapid rise to a
"Norfolk" level at about 13 m; the latter "may be no
older than Sangamon." In Lebanon, Sanlaville (1969)
has in the last interglacial a principal sea level, with a
rock platform and cliff, at 9 m, followed by a faint
(brief, before the regression into the last glacial?)
level at 21 m. The slight difference in the first levels
at these places may be due to tectonic or other factors;
what is interesting is the similar rise at each place.
The worldwide review of sea levels by Zeuner (1959)
assigned to the last interglacial a 17 m "Main Monas-
tirian" level and a 7 m "Late Monastirian." The more
recent data above suggest that Zeuner's levels may be
real, but reversed, with the 7 m early and the 17 m
late. Pehaps the 7 m level is represented in the eastern
U.S.A. by the Suffolk scarp (Oaks and Coch, 1963)
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and the Florida reefs, dated radiometrically to about
130,000 BP (Osmond et al., 1965). (More recent
papers suggest that 120,000 BP may be a better value
for this level.)

Hollin (1965) suggested that the best place to look
for these rises of sea level might be southern England,
where the well-developed pollen stratigraphy (West,
1968) might be used to see if any rise really occurred
at the break of climate. In England, during the first
half of the last interglacial, in the mixed-oak zone,
brackish indications in the flora at Ilford (West et al.,
1964), in the Thames estuary, suggest that the sea
reached a maximum then of roughly 5 m (Fig. 1).
This maximum may be represented by some of the
rock platforms and cliffs of the "British and French
infraglacial beach" (Charlesworth, 1957, p. 1251).

By the middle of the interglacial, freshwater de-
posits at -1 m at Trafalgar Square (Franks, 1960)
suggest that the sea had fallen away from its early
maximum. Several other sections in England and else-
where support such a mid-interglacial fall which, in
the surge theory, would have been due to the buildup
of ice in Antarctica. But then, in the second half of
the interglacial, late in the hornbeam zone, indeed at
about the break of climate, a widespread aggradation
occurred in the Thames estuary: at 5 m at West Thur-
rock (Hollin, in preparation), at 8 m at Aveley (West,
1969), and possibly up to 13 m at Ilford (Hollin,
1965). Unfortunately, any fossils in the upper part
(silts and sands) of this aggradation have been
leached away, so that it cannot be attributed un-
equivocally to a sea-level rise, though this seems likely
in view of the estuarine situation. Also, the uppermost
parts of the aggradation have been eroded away by
solifluction in the last glaciation, so that we cannot
tell if they continued right up to Zeuner's 17 m level.
English marine beds which do approach and reach
that level (and in which the molluscs do suggest a
last interglacial age) include the March gravels
(Sparks and West, 1970, p. 27) and the Portland
raised beach (Baden-Powell, 1956), but these coarse-
grained deposits have not yet yielded any polleniferous
clays that could relate them to a particular intergla-
cial zone.

The search continues in England and elsewhere for
pollen and molluscs for or against this possible rise of
sea level at the break of climate in the last interglacial
(Hollin, 1965). Recent radiometric and isotopic re-
sults suggest that this break was at roughly 80,000 BP.
Therefore, it would be particularly useful now if
radiometric dates could be obtained (Bird, in Hollin,
1969), showing the last time the sea stood at 17 m.
Meanwhile, however, the data collected under NSF
grant GA-1038 do seem, so far, to fit the very distinc-
tive pattern of sea level change implied by Wilson's
theory.
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Figure 1. Sea-level changes sug-
gested for England in the last in-
terglacial. Elevations in meters.
The mixed-oak zone is the tradi-
tional zone 'f', now lib; the horn-
beam 'g', now Ill; and the pine

now IV (West, 1968).
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