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Originally an arctic supply ship with a double
hull, a cutaway icebreaker bow, and protected
screws, Eltanin was converted in 1961-1962 to meet
the National Science Foundation's need for a research platform that could operate in the oceans
surrounding Antartica. During extensive refitting
at Mobile, Alabama, and Staten Island, New York,
the ship's cargo spaces were transformed into laboratories, support facilities, storage areas, and scientists' accommodations. Protective bulwarks were
added forward to shelter a deck working area. Antiroll tanks were installed at the 0-1 level forward;
together with the wide beam and flat bottom, they
made Eltanin an extraordinarily stable working
platform in heavy seas.
After two North Atlantic shakedown cruises, she
sailed for Valparaiso, Chile, in May 1962 to begin
a decade of cruises in the Antarctic; she returned
to a United States port only once (September 1967)
in that time.
Eltanin steamed over 400,000 survey miles in the
last decade. From the beginning of Cruise 1 to the
end of Cruise 55, she was at sea 75.3 percent of the
time and travelled an average of 136.3 nautical
miles per (lay at an average speed of 5.67 knots
(table 1)
Eltanin's maximum scientific complement is 38
persons, including a representative of the National
Science Foundation and a nine-man support party
that supplied the technological and logistical needs
of the operation. The 48 Military Sealift Command
crew members were civilian licensed seamen.
Scientific operations included auroral observations, bathythermograph tows, bottom photography,
coring (piston and Phieger) , carbon-14 measurement, cosmic ray monitoring, continuous sea surface
temperature recording, current measurement, bottom and midwater trawling, bottom grab sampling,
dredging, nephelometer recordings, precision depth
recording, water sampling, salinity, temperature,
and depth recording (sTD), magnetic recording,
meteorological upper air (radio-rawin and ozone
sonde) soundings, seismic reflection and refraction
recordings, VHF and VLF recordings, sediment heatflow measurements, incident and net radiation
measurements, submarine photometry, colorimetry,
fluorometry, free fall net biosampling, heterotrophic
134

analysis, particulate chemical analysis, deep sea tide
measurement, and others.
Perhaps two-thirds of the scientific complement
(other than support personnel) were engaged in
programs that continued over many cruises.
Examples are seismic, magnetic, gravity, and hydrology measurements, sediment coring, primary productivity and solar radiation measurements, and
respiratory studies. The balance of the science complement made brief, often comparative, studies,
many being completed on a single cruise.
Eltanin has accumulated some of the most sophisticated scientific equipment available to oceanographers. Her laboratories, equipment, support
facilities, and storerooms are described below and
can be located by means of the inboard profile
(see inside back cover)
Two systems that most investigators have benefitted from are the ship's computer system and the
satellite navigator. The computer complex, an IBM
1130 System with plotter (see details below) was
installed in September 1969 at the end of Cruise 39
in Aukland, N.Z. The computer room adjoins the
science office drafting room, giving adequate space
for chart and printout inspection. Addition of this
complex greatly reduced the time required for primary data reduction, especially in navigation, magnetics, and gravity (Hayes and Griffiths, 1969) . The
system proved remarkably effective and failed only
rarely.
The satellite navigator was installed in September
1965 between Cruises 19 and 20. Before its installation, navigation had been a major problem; the
ship worked under an almost constantly overcast sky
and in long periods of darkness. The system is an
AN/SRN-9, developed and manufactured by the
Applied Physics Laboratory at Johns Hopkins University. Although a prototype, the unit served well,
and, even if the system's computer failed, fixes
could be computed on the IBM 11,10 S y stem from
the raw Doppler/Keppler data. Eltanin was the
first research ship to he equipped with a satellite
navigation system.
Deck equipment
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sociates model 600; powered by General Motors 671
diesel. The winch has a drum capacity of 30,000
feet of ½ inch wire rope and is located midships
on the main deck, serving a starboard side A-frame
(overside fairlead by means of roller bearing fixed
heel block). The winch has an integral quadrant
accumulator system.

Cores. The ship can take gravity cores of up
to 100 feet, using five 20-foot sections of pipe. On
Cruise 48 a six-pipe, 112-foot core was rigged using
short pipes, but the operation involved considerable
jury rigging. An A-frame (starboard side—just abaft
the beam) has proved satisfactory for dredging,
trawling, and coring.
Laboratory space

Table 1. USNS Eltanin operating statistics, cruises 1-55
Percent of
total days Nautical
Fiscal year
miles
Days at sea Days in year at sea
9,096
65.6
80
122
1962
29,163
365
85.2
311
1963
38,616
80.6
366
1964
295
67.4
34,432
365
1965
246
365
77.3
35,795
1966
282
85.5
40,714
365
1967
312
366
38,471
1968
70.8
259
33,315
80.3
1969
365
293
365
60.8
38,740
1970
222
365
37,249
1971
69.3
253
84.4
366
45,604
1972
309
1973
66.96
29,493
152
227
3,014

4,002

75.30

410,688

Hydrographic winches (two). New England
Trawler Equipment Company; hydraulically operated by a Dennison pump in the masthouse.
Both drums have a capacity for 30,000 feet of 3/16inch wire. The two winches share the same accumulator system and telescopic boom. One drum is
used for regular hydrographic wire (usually Aluflex); the other is for STD wire, normally four conductor wire making electrical contact through a
slip ring within the winch. A new single-conductor
wire, to have been used on Cruise 56, remains Untested.
Bathythermographic winch. Located on the starboad quarter, this winch has a capacity 30,000 feet
of 3/32-inch wire. A complete spare winch is kept
aft.
Horizontal gypsy head. This head is mounted on
the main deck, starboard side, just beside the core
winch. It is used for core extrusion and trawl and
dredge warping.
Ten-Ion cargo boom. This boom, which serves
the main deck, handles trawl, dredge, current meter,
grab, and large-volume water samplers.
Magnetometer. The magnetometer uses its own
winch, located in the balloon shed aft.
Seismic equipment. A winch on the port quarter
(a vertical gypsy) hauls the airgun and the hydrophone eel.
May-June 1973

Electronics laboratory. This air conditioned, 526square-foot lab handles remote sensing and recording instrumentation. Usually the lab is manned 24
hours a day and provides a central point for the
coordination of the scientific activity.
There are 11 full equipment bays with overhead
wireways. Equipage includes two EDO 333 precision
depth recorders used in conjunction with an EDO
3.5-kilohertz, 10-kilowatts bathymetric transceiver
and an Alpine 12-kilohertz, 2-kilowatt transceiver;
a Hytech continuous surface water temperature recorder; a Varian magnetometer with paper tape
punch; the Askania sea gravimeter system with a
Lamont-Doherty cross coupling computer; the seismic reflection/refraction system using a LamontDoherty drum recorder anti EPC graphic recorder;
and a Bisset-Berman STD with magnetic tape output. Readouts are available from the ship's electromagnetic log and gyrocompass. Coordinated timing
and event-mark data can be provided from precision chronometers.
Wet hydro laboratory. This 418-square-foot lab
is on the main (heck and provides the primary access to the over-the-side operations. Racks are installed for Nansen and Nisken bottles. There is a
long bench for piston core examination and an
additional 40 linear feet of bench space for other
work. Permanent equipage includes a refrigerator
and water distillation unit.
Meteorological laboratory. This 248-square-foot
deck office is equipped to handle all aspects of both
synoptic and research meteorology. Permanent
equipment includes radiosonde receiver/ recorder,
temperature/dew point recorder (sensor installed
on ice-pilot station) , baragraph, barometers, and
hygrometers. Much of the space in this lab is given
over to the desks and drafting tables necessary for
data reduction. Facsimile equipment is available
for the receipt of weather maps.
Biology wet laboratory. This 220-square-foot
deck space lab, forward on the main deck, eases
processing of biological trawl and dredge samples.
There is 22 feet of bench space, with sink and
fume hood. Two incubator/refrigerators are normally located here, along with three constant temperature baths.
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Microbiology laboratory. This 476-square-foot
deck space lab is below deck and close to the center
of roll and pitch. This location minimizes the effect of ship's motion on preparation and examination of delicate samples. There is over 75 linear
feet of bench top space. Sinks are provided with uncontaminated salt water taken from the ship's keel
and handled in plastic piping. The lab is air-conditioned, and a fume hood is vented overboard.
Scientific instrumentation includes 2 DU spectrophotometers, auto analyzer, microscopes, constant
temperature baths and pH meters. There is a
broad stock of general purpose lab equipment and
supplies. Permanent equipment includes freezer,
incubator, drying oven, autoclave, a refrigerated
centrifuge, and a Gilson differential respirometer.
Photographic darkroom. This 66-square-foot
deck-space darkroom is equipped for processing
bottom camera, nephelometer, and current meter
films. Equipage includes an Omega enlarger, a
print dryer, and a temperature-controlled sink.
Color film bottom photographs and X-ray film can
be processed onboard.
Computer room. This 180-square-foot deck-space
laboratory was converted from the atmospheric
physics lab to the computer room in September
1969. Installed is an IBM 1130 computing system
consisting of an 8K memory 1131 central processor,
1132 printer, 1442 card read/punch, 1055 paper
tape punch, 1134 paper tape reader, and Calcomp
563, 30-inch plotter. Data preparation and storage
is accommodated by an IBM 029 keypunch and two
card files. A recirculation-type air conditioner provides filtered air at constant temperature.
Science office. The science office is a 216-squarefoot room for data reduction and planning. It is
equipped with desks, files, a light table, chart table,
chart storage, an additional IBM 029 keypunch, and
a 3M copier. Typewriters and workspace are available for all investigators.
Gravimeter room. The gravimeter room is a 200square-foot deck space, air-conditioned lab located
at the center of the ship's roll and pitch axis. The
location minimizes the effect of ship's motion on
the gravity measuring equipment. Installed in the
room is the Askania GSS-Z gravity meter, mounted
on an Anschutz gyro-stabilized platform. The readout for this system is remotely located in the electronic lab.

Storage
There is some 2,000 square feet of deck space
allocated to scientific storage. This area is subdivided as below:
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Aero stores. Storage for tools, engine, and compressor parts, trawl, dredge, core, and bottle parts,
and hardware and deck equipment.
Science stores. Chemicals, lab supplies, analytical
instrumentation, radioactives, and magnetic tape.
No. 1 hold. Metal stock, wire stowage, nets, large
spare engine and winch assemblies.
Starboard magazine. Chemical glassware.
Clothing stores. Clothing, stationery supplies,
photographic supplies, and camera parts.
No. 2 hold. Trawling, dredging, and coring
equipment, grabs, large-volume samplers, wire, and
heavy winch parts.
Stationery stores. Computer supplies and sundry
stationery stores. Also, there are red label, alcohol,
oil, and deck lockers for smaller items.
Other
Conference room. Located at accommodation
area midships, this room contains recreational facilities for the scientific party and a fairly extensive
reference library.
Hams/tack. At the 0-2 level aft, the hamshack
contains a full amateur radio facility (Collins 2KW
I)EP) that any licensed ham operator may operate.
Support facilities
Electronics shop. With 345 square feet of deck
space, the electronics shop has oscilloscopes, signal
generators, meters, and counters—in general, test
equipment adequate to maintain any instrumentation onboard. Sufficient parts are carried so that
many instruments can be constructed or modified
without the need to requisition material from the
United States.
Machine shop. This 402-square-foot shop has a
Rockford gearhead lathe, Do-All bandsaw, Bridgeport Model J milling machine, South Bend drill
press, and Linde model 305 TIG welder. Sufficient
tools and material are carried onboard to make or
repair instruments ranging from microscope camera
shutters to rock dredges.
Balloon shed. This area is for inflation of meteorological balloons. It also houses the magnetometer winch and spare airgun fishes.
Compressor room. Two 3,000 psi air compressors
(Rix 4x1-S/8x3/4x4W-one on line and one reserve) serve the airgun.
Seismic workshop. This shop ajoins the compressor room and contains the Rayflex sparker system. It now acts as a repairs and maintenance area
for the seismic overside equipment.
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Ship specifications
Constructed:

1957, Avondale Marine Ways,
Avondale, Louisiana
Converted:
1962, Mobile, Alabama, and
Staten Island, New York
Hull: All welded steel with raked icebreaker bow, modified cruiser
stern, two continuous steel decks,
and enclosed main deck forward
Length overall:
266 feet 2 inches
Maximum beam: 51 feet 6 inches
Draft hull:
19 feet 9 inches
Draft to bottom
of transducer
tub:
23 feet 7 inches
Displacement:
3,886 tons on full load
Tonnage:
Gross 2,703 tons; net, 1,356 tons
Speed:
Cruising 12.5 knots
Maximum 13.5 knots
Minimum 2.0 knots
Cruising range:
10,000 miles at 12 knots
Endurance:
90 (lays
Complement:
48 crew, 38 scientists
Propulsion:
Diesel-electric (Alco/Westing_
house)
Power:
2,700 shaft horsepower continuous
Propellers:
Two fixed pitch
Navigation
Two radar sets, Loran, radio diequipment:
rection finder, echo sounder, and
satellite navigation system.
Reference
Hayes, D. E., and K. H. Griffiths, Jr. 1969. Eltanin shipboard
data processing. Antarctic Journal of the U.S., IV (6) : 275278.
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The idea that an ancient southern continent
known as Gondwanaland split apart in the Mesozoic to create the continents that now surround the
Indian Ocean is among the earliest and most persistent themes of continental drift. Studies of the
past decade have allowed us to trace in some deDrs. Heezen and Tharp were the U.S. Antarctic Program
co-representatives on Cruise 55.

May-June 1973

tail the Tertiary and Late Mesozoic drift of the
continents surrounding the Atlantic, South Pacific,
and southwest Indian Oceans; however, for lack of
studies in the critical antarctic sector, the original
fit and pattern of dispersion of the Gondwana continents has been left as a matter of conjecture and
debate, hardly any better documented now than it
was half a century ago. The area to the west of
Kerguelen is nearly unknown. The vast, smooth,
exceedingly deep basin suggests a long period of
subsidence and sedimentation; perhaps the earliest
remains of the antarctic abyss are to be found here.
It seems likely that the most favorable locations for
deep sea drilling within the entire circle of the
Antarctic seas lie in this promising but little known
area. Since Eltanin was the only ship capable of
conducting the necessary studies in the remote and
ice-bound area, we proposed a shift in Eltanin's
operations to this area, and on October 30, 1972
we sailed from Newcastle, New South Wales, bound
for the deep basin west of the Kerguelen Plateau.
The cruise
Our direct route took us south along the east
coast of Australia and across the great submarine
canyon system at the eastern end of Bass Strait
(figure 1). Our interest in submarine canyons having been recently aroused by data of contemporary
erosion observed in North American canyons, we
briefly investigated the Bass Canyon system. Photographs, a current meter measurement, nephelometer
profiles, and a serial hydrographic station failed to
reveal evidence of contemporary current activity in
either the northwest branch or the master canyon in
depths of 2,000 to 4,000 meters. However, a series of
photographs obtained in the southwest branch in
depths of 1,000 meters revealed sharply crested
linguoid ripples oriented normal to the canyon axis.
Urgent ship repairs necessitated our departure before further observations coul(I be made.
Having passed the southeast tip of Tasmania, a
course was set for the basin west of Kerguelen. This
course took us across the Tasman Fracture Zone,
which forms the western margin of the Tasman
Plateau. We took the opportunity to dredge and
ph otogra ph the precipitous escarpment. Our dredge
recovered two large hauls of crystalline, acidic, and
basic rocks that tentatively suggests that the plateau
is of continental composition.
Breakdown and return
On November 6, while we were dredging a
tempting escarpment on the Kangaroo Fracture
Zone, the engine room flooded, causing extensive
electrical damage and disabling the ship.
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