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Between 9 January and 4 March 1978, Islas Orcadas cruise
1578 carried out a multidisciplinary reconnaissance of the
ice-free portion of the Weddell Sea, central and eastern
Scotia Sea, and the southernmost south Atlantic as well as
a preliminary survey of the Caird Coast Margin. (See fig-
ure 1.)

Geophysics (Lamont-Doherty Geological Observatory. Islas
Orcadas 1578 gathered over 8,000 miles of continuous geo-
physical data, including magnetic, bathymetric, seismic
reflection, and gravimetric measurements. Nine seismic re-
fraction (sonobuoy) experiments, six on the Caird Margin
and three within the Weddell Basin, were conducted.

The transit to the northwestern Queen Maud Land Mar-
gin was planned to incorporate a further study of the mag-
netic pattern north of the Shag Rocks Fracture Zone and
minisurveys of the American-Antarctic Ridge to study the
bathymetric and magnetic anomaly fabric of the region.
These bathymetric data have been included in a revised
bathymetric map of the Indo-Atlantic Basin (LaBrecque and
Rabinowitz, in press). Three traverses of the margin were
accomplished with geophysical instrumentation func-
tioning (figure 2). The traverses were retraced with high-

density coring and conductivity-temperature-depth (crD)
stations, thereby directly sampling the seismic profiles in
detail. Four unreversed refraction profiles (sonobuoys) and
one reversed profile were also taken on the margin (see
figure 2).

Preliminary analysis of the continental margin traverses
reveals that the Caird Coast Margin structure may be dom-
inated by a thick sedimentary basin (greater than 2 kilome-
ters of sediment) ponded behind an apparently ridge-like
structure which parallels the margin in a northeasterly
direction.

Penetration to the southern Weddell Sea was limited to
72°15'S 35°W because of severe pack ice.

Three major transects of the Weddell Sea were carried out
following the continental shelf study. The transects were
planned to complement the data gathered on Islas Orcadas
cruise 1277. The sediment reflection characteristics ob-
served on cruise 1277 and attributed to turbidite deposits
(Gordon and LaBrecque 1977; LaBrecque and Keller, in
press) were found to prevail throughout the Weddell Basin
area studied. Preliminary studies of many cores obtained
during cruise 1578 also indicate graded sedimentary depos-
its reminiscent of turbidite deposits. Magnetic anomaly lin-
eations observed on the two cruises have been correlated
with the Mesozoic magnetic reversal pattern (LaBrecque
and Barker, in press).

Physical Oceanography (Lamont-Doherty Geological Observ-
atory). The physical oceanography program for Islas Orcadas
cruise 1578 was to provide a general hydrographic survey
of the Weddell Basin, by stations distributed along two
transects approximately in north-south directions employ-
ing a Neil Brown cii) equipped with an oxygen sensor and
a General Oceanics 24-bottle rosette. We were able to obtain
three lines of stations, including two traverses of the antarc-
tic continental margin which took us to 200 fathoms of
water within a few hundred meters of the ice shelf. In
addition to the Weddell Sea stations, five stations were
taken in the Argentine Basin and Scotia Sea. In all we ob-
tained 51 cm stations and 93 expendable bathytherma-
grah (xsT) measurements (Gordon 1978; Gordon, Mar-
tinson, and Taylor in press).

xar's were taken between the stations along two of the
easternmost Weddell transects and during the two cross-
ings of the polar front. These were accompanied by surface
bucket samples for temperature, salinity, and silicate. Ro-
sette water samples were analyzed for salinity, oxygen,
silicate, and phosphate.

Marine Geology (Rice University, University of California-
Hayward, Florida State University, and University of Rhode
Island). A total of 60 geologic stations were completed dur-
ing Islas Orcadas cruise 1578. In addition to completing the
remaining portion of the circumpolar survey in the vicinity
of the northeastern Weddell Sea, piston cores were obtained
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Figure 1. lilac Orcadas 1578 track indicating various station locations. Station and sonobuoy locations of Caird Margin survey
are presented in figure 2. Track of lilac Orcadas 1678 Is also shown to indicate how the two cruises were designed to provide
continuous north-south transects of the Weddell Sea and southern South Atlantic region.

at a number of sites to complement ongoing research
programs. Biostratigraphic summaries of these cores are
available in Ciesielski and Jones (1979).

Five cores were taken along a 2,700-kilometer traverse
extending east of the South Sandwich Islands. These cores
will be examined at the University of Rhode Island by
geologists interested in the explosive history of the South
Sandwich volcanic chain.

Both traverses brought us to within a few hundred me-
ters of the northeastern Weddell Sea ice shelf (between 100
and 20°W); 19 piston coring stations were selected on the
basis of continuous seismic reflection profiles. This rela-
tively small segment of the antarctic continental margin is
characterized by major differences in tectonic setting, and
consequently, in sediment distribution patterns.

Along the 10°W traverse (figure 2) we observed a very ir-
regular tectonic margin with very narrow continental shelf,
similar in many respects to the California borderland. Sedi-
ments in this region consist, for the most part, of gravelly
debris flows and turbidites while a few clayey deposits, prob-
ably older materials, are exposed along the lower slope-rise.

We suspect that this portion of the margin may have
been the source area for a large (1,200,000 square kilo-
meters) turbidite fan that occupies the entire northeastern
Weddell Basin. The high mineralogic and textural maturity
of the sands within this fan suggest a preglacial source.

The shelf broadens southward and the adjacent slope-rise
is well sedimented with silts and clays, reflecting the more
passive nature of this section of the margin compared with
that to the north (Anderson in press; Anderson, Kurtz,
Domack, and Balshaw 1980; Anderson, Kurtz, and Weaver
1976; Wright 1980).

Geothermal (Massachusetts Institute of Technology). A total
of 31 heat flow measurements were taken. The objective of
the program was to obtain heat flow values within the
Weddell abyssal plain and Scotia Sea. The data are exam-
ined in a study of basement age and bottom-current flow
(Ziotnicki, Sciater, Norton, and Von Herzen 1980).

The rather hard sediment cover (possibly turbidites) in
the Weddell Basin made coring extremely difficult and
limited penetration. Therefore many heat flow stations
produced marginal results. In spite of these problems,
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Figure 2. Detailed track
and station location dia-
gram for Caird Margin
survey.
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approximately 50 percent of the stations are recoverable
and will yield the first heat flow results from the Weddell
Sea.

Ancillary Programs. Several other sampling programs
were carried out during cruise 1578 (see table). Ancillary
programs led by J. Anderson included vertical plankton
tows through the upper 30 meters of the water column at
16 stations between 48°S and 72°S for Richard Casey of Rice
University. Casey's research concerns the ecology and dis-
tribution of living radiolaria.

Ancillary programs conducted by A. F. Amos included:

1. Marine proteins. An attempt was made to collect a
trigger core using a modified Phleger core suspended 5
meters below the cm. Each core obtained was subsampled
at the surface and the bottom. These samples were stored
frozen in plastic bags, to be analyzed for protein content
back at the Port Aransas Marine Laboratory (PAML).

2. Plankton samples. Wherever possible, vertical plank-
ton tows were made on station in the upper 30 meters of the
water column. In daylight, section disk lowerings were
made at each plankton station. Analysis of the composition
of the plankton in the upper water layers will help in
understanding the contribution that different organisms
make to the particle-protein-nitrogen content measured at
each station.

3. Bird observations. A. F. Amos observed birds at least
twice a day throughout the cruise and attempted to spend
½ hour on each observation. Observations were made from
both the ship's bow and the fantail (for ship-followers).

4. Other samples. A piece of ice was collected in the
vicinity of a green iceberg; it is believed to be representative
of the green ice that was seen on several icebergs in the
Weddell Sea. It will be transported to PAML in the frozen
shipment for analysis. Samples of benthic organisms were
collected on the antarctic continental shelf from an otter
trawl and will be returned to the PAML.

Samples collected

Code on	Number of
Operation	 daily data sheets samples collected

Protein samples	 -	 620
Surface	 SP	 331
Deep	 -	 289

Plankton tows	 NPLX	 35
Secchi disks	 SD	 25
Amos cores	 -	 30
Amos bird observations	ABO	 128

The authors wish to acknowledge the following grants
which supported data collection during Islas Orcadas cruise
1578, all of which are from the Department of Polar Pro-
grams of the National Science Foundation: Geophysics—
DPP 77-15586; Physical Oceanography—DPP 76-81240; Ma-
rine Geology—DPP 77-26407, DPP 77-06687, DPP 76-01005,
and DPP 77-19360, and Heat F1OW—DPP 76-19053. We wish
to express our thanks to Capt. de Navio Horacio Jorges
Badaroux, his officers, and the crew members of the Islas
Orcadas for the sincere efforts they made to ensure the
success of the cruise.
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The International Weddell Sea Oceanographic Expedi-
tion (IwsoE) was carried out in 1980 aboard the USCGC Polar
Sea. The scientific party embarked at Ushuaia, Argentina,
on 5 February 1980 and disembarked at Valparaiso, Chile,
on 13 March 1980. The cruise track south of 60°S is shown
in figure 1. The main objective of IWSOE has been the study
of the formation of Antarctic Bottom Water in the Weddell
Sea. Investigation during the third and final phase of IWSOE

has concentrated in the shelf break region in the southern
Weddell Sea where earlier work (Foster and Carmack 1976)
has shown bottom water forms. This third phase of IWSOE
has been a cooperative effort between the University of
Bergen and the University of California and has involved
cruises of the Polarsirkel in 1977 and 1979 and the Glacier in
1978.

Four of the 10 current meters set out during IWSOE 78
were retrieved. Most of the acoustic releases evidently did
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Figure 1. The cruise track of the USCGC Polar Sea during
IWSOE 80.

1980 REVIEW	 95




