
Numbers and lengths of piston cores obtained during
Cruises 1-27. (Only the lengths of undisturbed cores are

tabulated.)

	

No. of I	Core Lengths (cm)
Cruise	Cores I Longest I Average I	Total I Cumulative

	

1-21	433	2,642	665.5	288,146	288,146

	

22	34	1,252	535.8	18,218	306,364

	

23	20	1,981	1,189.0	23,780	330,144

	

24	14	1,304	869.3	12,170	342,314

	

25	21	1,219	397.5	8,347	350,661

	

26	 3	1,634	860.0	2,580	353.241

	

27	27	2,173	607.0	16,407	369,648

Totals:	I	552	1 2.642	I	669.7	I 369,648 I	369,648

	

Numbers of Phleger cores	Black-and-white bottom piio-

	

and dredge hauls obtained:	tography, Cruises 1-27:

	

Cores	Hauls

	

Cruises 1-21:	116	311	Stations occupied:	526

	

22-27:	64	69	Frames obtained:	6,691

	

Totals:	180	380

Special studies are under way on (1) the geo-
chemistry, mineralogy, and texture of the surface
sediments, (2) the petrology and geochemistry of vol-
canics obtained by dredging, (3) the paleosedimen-
tology at the Brunhes/Matuyama geomagnetic-po-
larity boundary (formed 700,000 years ago), (4) the
distribution, mineralogy, and geochemistry of man-
ganese nodules, (5) the coccolith stratigraphy, (6)
the identification and time of appearance of ice-
rafted debris, (7) the absolute-age determination
of bottom sediments by radioisotope techniques and
thermolu mine scence, and (8) the determination of
the paleomagnetic stratigraphy beneath antarctic
seas by reference to the geomagnetic polarity (detri-
tal renianent magnetism) of core samples.

Surface Sediments of Drake Passage
RONALD L. KOLPACK

Geology Department
University of Southern California

Ice-rafting is the dominant transportation medium
for Drake Passage detrital sediments, which range
in size from colloids (< I ) to large boulders.
Secondary transporting agents are not important
south of the Antarctic Convergence; however, north
of the Convergence, especially in the north-central
area where bottom currents are exceptionally strong,
the surface sediments are better sorted than in areas
of weak or nonexistent bottom currents. Mechanical
analyses of carbonate and insoluble fractions show
that most of the fine-grained material from both
fractions has been removed from the north-central

area of the Passage where photographs show a
rippled bottom. A linear distribution of manga-
nese nodules in the central portion of Drake Pas-
sage occurs where moderate bottom currents exist.
The distribution of nodules also coincides with the
position of the Convergence, but the relationship
may be fortuitous.

Calcium carbonate values of 5 percent or less
were obtained for locations south of the Converg-
ence, whereas the values increase progressively
northward to a maximum of 70 percent in the
northwestern part of the Passage. High carbonate
values in the northwestern area are related to the
influx of Pacific water, with its more abundant
planktonic Foraminifera, and also to the presence
of a topographic high. Anomalously low carbonate
values in the north-central area probably represent
older surface sediments which have been exposed
as the result of winnowing and erosion by bottom
currents that have a velocity of at least 30-50 cm/sec.
High nitrogen and organic carbon values are
associated with fine-grained sediments between the
Convergence and the continental slope off Antarctica.
Nitrogen and, to a lesser extent, organic carbon in
the surface sediments appear to be related to the
dissolved-oxygen content of the bottom water.

Sediment sorting was determined by reference to
the following index of diversity:

N.'
n2.I = K log10 n 1 .'	'	ni.'

This index utilizes all size increments of the non-
Gaussian distribution typical of Drake Passage sedi-
ments. Sorting calculations based on total simple size
distributions were strongly biased north of the Con-
vergence owing to the masking effect of biogenic
carbonate. However, sorting of the insoluble frac-
tion closely parallels the bottom-water circulation as
determined by potential temperature.

GLACIOLOGY

Studies of the Anvers Island Ice Cap,
1965-1966

ARTHUR S. RUNDLE

Institute of Polar Studies
Ohio State University

By January 1967, the major part of the glacio-
logical research program that has been conducted
on Anvers Island since February 1965 had been
completed. Only a few details needed attention at
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that time, and they required air support from
USCGC Westwind.

The overall aim of the program was to make a
comprehensive assessment of the mass balance of
the Anvers Island ice cap, but, because working
conditions on the cap are so greatly hindered by
bad weather, the entire cap could not be studied.
Therefore, the southern section (approximately 380
km2 ) was taken as representative of the whole.

As data representative of all of the ice cap from
the coastal areas to the inland regions were sought,
a "profile" system was employed in the study.
Over 1,000 accumulation poles and 68 ice-move-
ment stations were established during the first year
in the field. The rate of accumulation was mea-
sured at these poles at frequent intervals, and dur-
ing the latter part of 1966 the ice-movement net-
work was resurveyed.

As very few rock outcrops occur on the ice cap,
the number of fixed reference points available is
limited. To accomplish the survey, therefore, a sys-
tem of open traverse lines was employed. Prelimi-
nary azimuth was established by celestial observa-
tions at a point near Palmer Station, from which
control was extended to a fixed point on Litch-
field Island, where the ice-movement survey was
begun. From that position, all traverse distances
were measured with Tellurometers (model MRA
1), and the intervening angle was measured with
a Wild T2 theodolite.

The field data are still in the early stages of
analysis, but preliminary calculations indicate that
the ice is moving at a rate of about 6.5 cm per day
at the ice cliffs behind Arthur Harbor. Snow ac-
cumulation, which increases significantly with alti-
tude, is very high and may prove to be the high-
est on record in Antarctica. The maximum annual
snowfall, 6.8 m, was recorded at an altitude of
850 m; this snow was of relatively high density.
Preliminary calculations have yielded the follow-
ing accumulation values for various altitudes:

Altitude (m)	Accumulation
(m water)

850	 2.7
700	 2.4
500	 1.6
300	 1.1
200	 0.6

The ice cap appears to be relatively warm,
which may reflect the extremely high incidence of
cloud cover there (the annual average cover for
1965 was 7.88 tenths and for 1966, 8.18 tenths).
Ice temperatures measured at depths of 10-12 m
ranged from —0.8°C. at 200 m elevation to —4.9°C.
at 840 m elevation. Thus the ice cap might be

described either as subpolar or between subpolar
and temperate.

Melting occurs over the entire surface of the
ice cap during summer, and much of the area of
the ice cap lies within the soaked and saturated
zones (Benson, 1959). There is an extensive per-
colation facies but no dry-snow zone. The classi-
cal ablation zone, where mass is lost by melting
and runoff, is virtually absent; where it exists, it
is restricted to very small areas on the coastal
ramps. The equilibrium line appears to lie at ap-
proximately 100 m elevation. The major loss of
mass is by calving at the ice cliffs, which charac-
terize the coastal boundary of the entire ice cap.

This program was supported by the Na-
tional Science Foundation under grants GA-165
and GA-747 to the Ohio State University
Research Foundation.
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OCEANOGRAPHY

Physiography and Bottom Currents
in the Bellingshausen Sea

BRUCE C. HEEZEN and
CHARLES D. HOLLISTER

Lamont Geological Observatory
Columbia University

A study has been completed of the bottom
photographs obtained at over 400 Eltanin stations
in the Bellingshausen Sea. Nearly all of the major
types of bottom are found north of the Antarctic
Convergence (Polar Front), including rocky out-
crops, littered rocks and nodules (with and with-
out evidence of having been moved by currents),
and soft, undisturbed mud. In the deeper waters
of the Bellingshausen Sea, scattered rocks and
nodules, together with rock outcrops, are seen in
the vast majority of photographs. Of the photo-
graphs taken at almost 100 camera stations on the
crest and upper flanks of the Mid-Oceanic Ridge,
nearly half reveal rock outcrops, many of which
are craggy; several of the outcrops are clearly
pillow lava. Immediately to the north of the Con-
vergence, rocks and rock outcrops are found on
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