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installed, and protective bulwarks were added to
permit work on deck during bad weather. After
two shakedown cruises in the North Atlantic, the
ship departed New York for Valparaiso, Chile, at
the end of May 1962.
The National Science Foundation sponsors Eltan/n, and the Military Sea Transportation Service
(MSTS) operates the vessel and arranges for her
resupply in ports of the Southern Hemisphere with
funds from the Foundation. When the Foundation became the vessel's sponsor in February
1961 and for the next three years, the Atlantic
Area Command of MSTS was in charge of the ship's
operation. In February 1964, the responsibility for
Eltanin was transferred to MSTS's Pacific Area organization, to facilitate crewing, resupply, maintenance, and operations during the South Pacific
work. Throughout these five years, the cooperative
attitude of the Service and the high quality of performance at all levels of the Command have permeated the operation of the vessel and contributed to
the success of the scientific program.
A vertical cross section of Eltanin is shown in
fig. 2, accompanied by a description of the vessel
and its scientific laboratories as of May 1966.
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Fig. 1. USNS Eltanin

In 1961-1962, the National Science Foundation
had the arctic resupply vessel, USNS Eltanin, converted into a floating laboratory for antarctic research. This expansion of the United States Antarctic Research Program represented a significant departure from the established pattern of research activity in Antarctica and made possible the extension
of multidisciplinary research programs away from
the Antarctic Continent and into the bordering seas,
one of the least explored areas of the Earth.
Located after several months of search for a
suitable vessel, Eltanin (fig. 1) attracted attention because she had been built specifically for use in arctic
waters. Ice-strengthened, with a double hull and a
cutaway bow, she also had an ice-pilot station on
the foremast and protection of the screws against
floating ice. Since the northern stations were being
supplied by other means, Eltanin was made available to the Foundation by the Military Sea Transportation Service.
The vessel underwent extensive modifications
at Mobile, Alabama, and Staten Island, New York,
during 1961-1962. Her cargo spaces were converted into laboratories, scientific workshops, and
scientists' staterooms. Above the main deck several
laboratories were constructed, anti-roll tanks were
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THE SCIENTIFIC PROGRAMS
Eltanin is the only vessel extant devoted exclusively to antarctic research, and it supports a
wide diversity of research interests during each
of the cruises, including programs of both educational and governmental institutions. The scientific
complement of 38 persons includes a representative
of the National Science Foundation and a support
party which performs the maintenance and operation of the major marine collecting gear and
electronics equipment under a contract with the National Science Foundation. The Military Sea Transportation Service runs the ship with a civilian crew
of 48.
The principal programs carried out aboard Eltan/n have been hydrographic stations, piston and
gravity coring, dredging, plankton tows, bathythermograph tows, continuous surface-water temperature recordings, bottom and mid-water trawling,
bottom photography, large-volume water sampling,
bottom grab sampling, precision depth recordings,
sediment heat-flow measurements, magnetic recordings, meteorological upper air (radio-, rawin-, and
ozonesonde) soundings and surface observations,
seismic reflection recordings, incident and net radiation measurements, very-low-frequency and highfrequency recordings, cosmic ray monitoring, and
auroral observations.
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The following United States agencies and institutions have had scientific programs aboard Eltanin
for varying lengths of time during the past four
years:
University of Alaska
Bartol Research Foundation
Bernice P. Bishop Museum
University of California
Columbia University
DePaul University
Florida State University
Georgia Institute of Technology
University of Miami
National Bureau of Standards
University of Pittsburgh
Smithsonian Institution
University of Southern California
Stanford University
Texas A & M University
United States Weather Bureau
Virginia Institute of Marine Science
University of Wisconsin
Yale University

In addition to the personnel of these United
States institutions, there have been a number of
foreign representatives aboard. This development is
the result of a desire on the part of the National
Science Foundation to perpetuate the spirit of international cooperation prevalent in the programs on
the Antarctic Continent. To date, representatives of
some 10 countries have been accommodated aboard.
These foreign scientists and technicians have either
carried out projects of their own, or they have
participated in the regular work of some United
States institution. Foreign scientists will continue to
he accommodated aboard Eltanin whenever possible.
Certain special studies aboard Eltanin can be completed during one or two cruises but, because of the
nature of the area, most of the programs are longterm propositions. Some of these programs have
produced such large quantities of samples or specimens that special arrangements have had to be made
for their handling, preservation, and study, in order
to assure optimum benefit to the scientific community. An example is the marine biological sampling program of the University of Southern California. Under this program, an unprecedented collection of marine organisms from all depths has
been made which, in some instances, is unique to
certain parts of the antarctic seas. The problem of
receiving, sorting, accessioning, and distributing
these huge collections in an orderly and expeditious
manner has been solved by channeling the collections through the Smithsonian Oceanographic Sorting Center of the Smithsonian Institution. After the
collections have been processed, the Center sends
the specimens on to the original collecting agency,
distributes them to specialists for study, or deposits
them with the United States National Museum.
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During the first year of this agreement between the
National Science Foundation and the Smithsonian
Institution, nearly two million specimens from
Eltanin were sorted at the Center. By June 1, 1966,
the number had reached 5,350,000 specimens. More
recently, the Center has also assumed the task of
indexing, copying, and distributing Eltanin bottom
photographs.
Another large sampling operation is the marine
geological program of Florida State University. It
has been estimated that Eltanin piston coring operations may produce nearly 40,000 feet of bottom
cores during the next decade, and means must be
found to preserve these cores for study by contemporary scientists and future generations. A new
building, designed and constructed especially for
this purpose under a grant from the National Science
Foundation, was officially opened on January 24,
1966, at Florida State University. The one-story,
13,000 square-foot Antarctic Marine Geological Facility contains a section where 12,000 ten-foot long
cores can be stored under controlled temperature
conditions, as well as a smaller, refrigerated room
for storing frozen sediments. The structure also has
laboratory facilities for studying the cores. The core
material is made available for study at other institutions.

A NEW NAVIGATION SYSTEM

A systematic survey at sea is only as good as the
accuracy of the vessel's navigating system. In the
absence of any major, land-based electronic navigational system, such as Loran and Decca, in the
present area of operation of Eltanin, and with almost
continuously clouded skies and long periods of darkness in the antarctic seas, positioning of the vessel
with the desirable degree of accuracy was an impossibility during the early cruises. Strong winds
and unpredictable surface currents in the relatively
uncharted operations area were further hazards to
accurate navigation. When, therefore, the opportunity arose in 1965 to install a prototype of a new
satellite navigation system aboard Eltanin, it was
gef undenes Fressen for the ship's navigators as well
as the scientific programs.
Using the new navigating system, the vessel's
position can be determined at frequent intervals and
in any type of weather, and with an accuracy not
known during the early cruises. The fully computerized system was installed during a regular port
call at Auckland, New Zealand, in September 1965,
between Cruises 19 and 20. Although there have
been occasional problems with the system, it has
already proved its value as one of the most important pieces of equipment aboard the vessel.
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Fig. 2. Inboard Profile, USNS Eltanin
Constructed: 1957, converted: 1962
Hull: All welded steel with raked icebreaker bow, modified
cruiser stern, and two continuous steel decks.
Length overall: 266 feet, 2 inches
Maximum beam: 51 feet, 6 inches
Draft: 19 feet, 9 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 days
Complement: 48 crew; 38 scientists
Propulsion: Diesel-electric
Power: 2,700 s.hp. continuous
Propellers: Two fixed pitch
Navigation equipment: two radar sets, Loran, radio direction-finder, echo sounder, and satellite navigation system.
Laboratories:

Biology Dry Laboratory-476 square-foot floor space.
Equipage includes incubator, sterilizer, distillation unit,
glasswasher, fume hood, refrigerated centrifuge, horizontal
and vertical freezers, Warburg apparatus, and Beckman
spectrophotometer. Compressed air and uncontaminated
sea water available.
Biology Wet Laboratory-220 square-foot floor space.
Hyd rographic Laboratory-418 square-foot floor space.
Equipage includes Nansen bottle racks, Auto-Lab inductive
sal inometer, Beckman spectrophotometer. core examination
bench, distillation and water storage units, and sink.
Electronics Laboratory-526 square-foot floor space.
Equipage includes precision depth recording system, surfacewater temperature recorder, sub-bottom sparker, proton
magnetometer, Timesfax chronometer, dead-reckoning
tracer system, seismic profiling recorder, and seismology
darkroom.
Gravimeter Room-199 square-foot floor space located
center of ship's motion.
Meteorological Office-248 square-foot floor space.
Equipage includes 72.2 mc./s. rawinsonde receiver-recorder,
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hygrometer recorder (sensor installed on the ice-con station), barographs, barometers, anemometers, psychrometers
and PPI and A scopes, and controls for the AN/SPS-28
tracking radar.
Cosmic Ray Laboratory-154 square-foot floor space.
Equipage includes a high counting rate, plastic-scintillator,
meson telescope.
Atmospheric Physics Laboratory-160 square-foot floor
space. Equipage includes three magnetic tape recorders for
recording whistler emissions, digital clock, electronic
counter, motor-driven amplifiers for tape recorders, fourchannel chart recorder, HF signal generators, and such
test equipment as oscillators, vacuum-tube voltmeters,
oscilloscopes, a tuneable VLF receiver, a wave analyzer,
VLF phase-tracking receivers, and a frequency standard.
Photographic Darkroom-66 square-foot floor space.
Equipage includes print washer, dryer, enlarger, and associated sinks, benches, etc.
Seismic Profiling Installation-74 square-foot floor space.
"Sparker" room equipage includes 10,000 joule Rayflex
Electra-Sonic profiling system. Sixty square-foot floor
space, air-compressor room contains 3,000 PSI IngersollRand model 4R15X intermittent-duty air compressor and
3,500 PSI Rix type K continuous-duty air compressor.
Facilities supporting scientific programs:

One Alpine Geophysical Associates model 600 deep-sea
trawl winch, diesel-engine driven, with a drum capacity of
25,000 feet of ½-inch wire, located midships on the main
deck and oriented for starboard operations.
Two New England Trawler Equipment Company hydraulically operated hydrographic winches with a drum
capacity of 30.000 feet of 3/16-inch wire, located midships
and oriented for starboard operations.
One U. S. Navy E6/D bathythermographic winch, drum
capacity of 30,000 feet of 3/32-inch wire, located on starboard quarter.
Machine/Carpenter Shop-402 square-foot floor space.
Equipage includes Rockford 16-inch by 6-foot gearhead
lathe, Bridgeport model J milling machine, South Bend
floor-model drill press, DoAll model 16-3 band saw,
Lincoln SAE 200-1 welding machine, tool racks, and workbenches.
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THE CRUISES
Eltanin departed the United States in May 1962,
and commenced her first antarctic cruise from
Valparaiso, Chile, in July. Since that time, Valparaiso, and Auckland, New Zealand, have been the
chief staging ports, but the ship has also called at
Punta Arenas, Puerto Williams, and Talcahuano,
Chile; Ushuaia, Argentina; Montevideo, Uruguay;
and Wellington, New Zealand. Since late February
1962, Eltanin has made 23 cruises, 20 of which
were in antarctic waters. Since Cruise 4, the first
antarctic cruise, the vessel has spent 1,135 days at
sea and has sailed over 150,000 nautical miles. She
has penetrated the fringes of the ice pack on several
occasions and has worked stations as far south as
7026'S.
The tracks of Cruises 4 through 23 are shown in
fig. 3. The cruises are generally 60 days in length
with 10 days in port for refueling and resupply. As
a rule, work at the stations commences between 45°
and 55°S. While on a southerly or northerly course,
stations are usually worked at every degree of latitude and, while on an easterly or westerly course,
every four degrees of longitude. A working station,
generally including a hydrographic station, bottom
photographs, a piston core, mid-water and bottom
trawling, and plankton tows, takes 15 to 30 hours
to complete. The number of these full stations
worked on a cruise is usually between 20 and 36.
Some details of the individual cruises follow:
Cruises 1-3
Following the completion of the conversion at a
New York shipyard in early 1962, Eltanin made
two shakedown cruises in the Atlantic Ocean. The
first of these, made to test the performance of the
ship and the scientific and supporting equipment,
took place off the east coast of the United States
during February 23—March 9. The tests were continued on the second cruise, March 15—April 10,
1962, in the North Atlantic and the Labrador Sea.
Cruise 3, lasting from May 23 till June 27, took
Eltanin from New York through the Panama Canal
and along the west coast of South America to Valparaiso, Chile, her base of operation for the first
series of antarctic cruises. Continued testing of

equipment and techniques was carried out on this
cruise simultaneously with the conduct of several
scientific projects. A particular aim was to trawl at
great depths in the Peru-Chile Trench, where a total
of 17 specimens of the relict Neopilina was obtained,
representing the world's largest, single collection of
monoplacophorans.
Cruise 4
Cruise 4 was the first of Eltanin's antarctic cruises
and took place between July 5 and September 1,
1962. The programs were conducted in the waters
between Cape Horn and the Antarctic Peninsula,
with considerable work done en route to and from
Valparaiso. Major deck operations, performed by a
group from Texas Instruments, Inc., consisted of 29
mid-water and beam trawls, 21 piston cores, 18 bottom camera stations, and four current-meter buoy
stations.
Cruise 5
Cruise 5 took place between September 10 and
November 16, 1962, in the western Drake Passage,
reaching a farthest south position of 67°33'S. at
74°34'W. This cruise was hampered considerably
by illness and injury aboard, which forced the vessel
to return to Punta Arenas on three different occasions. The scientific work included 254 stations for
bacteriological analysis and 118 for the collection of
marine organism, 28 hydrographic stations and 122
bath ythermograph observations, and the collection
of 30 piston cores and 14 rock-dredge hauls.
Cruise 6
Lltanni left Valparaiso, Chile, on November 24,
1962,
to begin Cruise 6. The first part of this
cruise was conducted in the northern part of Drake
Passage and its main portion, between 56°W. and
59W. Considerable work was done in Bransfield
Strait and stops were made at Deception island.
The farthest south position reached was near
64"16'S. at 62 -'59'W. The cruise ended at Punta
Arenas on January 23, 1963.
One interesting aspect of Cruise 6 was that, for
the first time, women scientists were accommodated
aboard. The pioneers were two marine biologists
from DePaul University, who sta y ed on for Cruise

Fig. 2. (Cont.)

Electronics Workshop-377 square-foot floor space.
Equipa ge includes spare parts storage racks. cabinets, and
workbenches, Sears Craftman bench-model drill press.
Duniont 304 AR scope, Lambda 50 R power supply. SIE
model N-i audio oscillator. Tektronix type 321 oscilloscope.
Ballantine VTVM 302 B. Ballantine VTVM 305, General
Radio model 1330A impedance bridge, General Radio
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type 1001A signal generator. Brush BL-262 dual oscillograph. Ka y Misilyzer". Triplit! model 630 test sets,
Hewlett-Packard model 2020 audio oscillator, Krohn-Hite
300-M handpass filler, and Freed type 2030 megohmmeter.
Scientists' Office/ Drafting Roon-236 square-foot floor
space. Equipage includes desks, chairs, filing cabinets, a
light table, and chart table.
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Fig. 3. Eltanin Cruises 4-23

7, at which time they were joined by two women
colleagues from the University of Chile. Once the
precedent had been established, female investigators
aboard Eltanin were to become the rule rather than
the exception.
The number of specimens collected is indicated
by the 126 sample collections of the University of
Southern California's marine biological project that
were preserved for shipment to the United States.
Representing 400 gallons of material, these collections included, among other organisms, 1,000 specimens of bottom fishes.
Cruise 7
Cruise 7 took place between February 4 and
March 19, 1963. Twenty-six major scientific stations were occupied, including two near the Antarctic Circle in the Weddell Sea. Searches made south
of the South Orkney Islands for the Barth and Tretten Banks, were unsuccessful, but an excellent sediment profile was obtained on the southern flank of
the Scotia Ridge. At the end of the cruise, the ship
docked at Montevideo, Uruguay, for resupply.
On invitation and as part of a bilateral exchange
program, a U.S.S.R. oceanographer, N. F. Kudriav168

tsev, participated in Cruises 7 and 8. His specific
research project was a study of the conditions under
which water layers of different densities form, as
related to the vertical structure of the current
patterns.
Cruise 8
Cruise 8 began with Eltanin's departure from
Montevideo on April 1, 1963, and it ended on June
19 at Talcahuano, Chile, for a month's overhauling
and refurbishing in dry dock. This 80-day cruise,
the longest attempted during the first year of antarctic operations, was concentrated in the area of
the South Sandwich Islands. A systematic investiga tion was conducted of the South Sandwich Trench,
followed by a southward sortie to latitude 63026'S.,
where further penetration was prevented by the pack
ice. A visit was made to South Georgia in response
to a request for medical aid.
Cruise 9
Having completed the overhaul, Eltanin made a
shakedown cruise to Valparaiso, from where she
departed again on August 1, 1963. The first part
of Cruise 9 consisted of a survey of the Argentine
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Basin area, roughly between 47° and 50°S. and 35°
and 40°W. Bathymetry and hydrographic work
were stressed and several full stations were made in
the area. Upon leaving the Argentine Basin, the
ship proceeded to Bird Island, where some scientific
personnel visited a small, temporary biological research facility of the Johns Hopkins University and
the Bishop Museum. From there, the ship cruised
southward along the 38°W. meridian to approximately 59 12'S., where further penetration was
halted by heavy ice.
Eltanin then sailed eastward for several days before turning north. In the vicinity of South Georgia
again, various studies were made in the transition
zone from deep water to continental shelf around
the island. Upon completion of these studies, Eltarnii proceeded toward Valparaiso, making several
trawl collections in the vicinity of Cape Horn and
Valparaiso. The 9,339-mile cruise, which ended on
September 27, 1963, was the longest sailed by
Eltanin up to that time.
During the subsequent period in port, Alpine
Geophysical Associates, Inc., relieved Texas Instruments, Inc., as contractor for the provision of
technical support to the scientific party.
Cruise 10
Cruise 10 began at Valparaiso on October 6,
1963. Stations were taken at standard 60-mile intervals along the 83 1 , 79°, and 75°W. meridians,
with the southernmost stations at 66 , 64°, and
65°S. latitude, respectively. The cruise ended on
December 6, 1963, with Elianin's return to Valparaiso after a 7,000-mile voyage lasting 61 days.
Thirty-three complete oceanographic tations were
taken south of 55°S., and a total of 320 1iydrographic
casts was made during the cruise. Additional work
included intermediate plankton sampling between
stations in the pack ice, two hydrographic casts and
plankton samplings at the northern and southern
boundaries of the Antarctic Convergence, and the
investigation of a submarine slide area off the coast
of Chile at 3925'S. 73°53W. A brief search for
the Pactolus Bank in the area bounded by latitudes
of 56°20' and 57°S. and longitudes of 74° and 75°
40'W. was unsuccessful.
Cruise 11
After leaving Valparaiso on December 17, 1963,
E/tanjn sailed southwestward to 55°S. 115°W.,
where the major work of Cruise 11 began. Fifteen
complete stations were occupied between 55°S. and
70°S. The ship then cruised eastward along 70°S.
to approximately 90°W., stopping for a station at
every four degrees of longitude. The southernmost
point in Eltanin's operations to date, 70°26S. 990
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52'W., was reached on January 22, 1964.
Heavy pack ice was encountered in the vicinity
of Peter I Island and attempts to reach the island
were unsucc.ssful. Six stations were occupied between Peter I Island and 62°S. 87°W., after which
Eltanin proceeded to 62° 15'S. 80°30'W. for VLF
studies in an area magnetically conjugate to Annapolis, Maryland, site of the Navy transmitter, NSS.
A notable feature of this cruise was the length
of the bottom cores obtained in the Florida State
University marine geological program. In all, 35
cores were recovered; of these, the 30 that were
taken in deep water averaged over 12 meters (39
feet) in length, the highest average so far for any
Eltanin cruise.
Between February 5 and 7, 1964, marine biological studies were conducted west of the Strait of
Magellan. After a three-day port call at Punta
Arenas, the ship made a brief trip into the South
Atlantic for marine biological studies and then returned to the Pacific through the Strait, arriving at
Valparaiso on February 21, 1964.
Cruise 12
Eltaniii Cruise 12 began on March 3, 1964, when
the ship left Valparaiso, Chile, for the northwestern
part of the Weddell Sea and the Scotia Arc area
between the South Sandwich and South Orkney Islands. The first major station was occupied north
of the South Shetland Islands on March 13. Station
2 was occupied at approximately 63°S. 52 0 W. as
Eltanin entered the Weddell Sea. Three more stations
were occupied between that point and the ship's
southernmost point of 66°03'S., reached on March
18. Station 8 was completed by March 21 as the
vessel worked northeastward to begin a series of
six north-south profiles along the east-west axis of
the Scotia Arc. Between March 22 and April 12,
12 stations were occupied in this region.
Working westward past the South Orkney Islands
toward the Drake Passage, which was reached on
April 19, Eltanin accomplished her last five full stations of the cruise. In the Drake Passage, hydrographic casts were made and three special piston
core samples were taken at the Antarctic Convergence. The vessel then proceeded directly to Valparaiso, arriving on April 30.
Cruise 13
On May 13, 1964, Eltcinin departed Valparaiso
on Cruise 13, the first transpacific crossing for the
ship. The first full station was made near 55°S.
90°W. on May 19. A series of 13 stations was then
accomplished along 90°W. until the ice pack was
encountered near 66'50'S. 89°50'W. From here, the
Ship turned west and seven stations were taken along
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latitude 65°30'S., between 90°W. and 130°W. On
July 20, the ship began her northbound leg and
seven stations were taken along 130°W. Stations
were discontinued on June 30 near 55°S. 130°W.
and Eltanin proceeded towards Wellington, New
Zealand, arriving on July 13 after cruising a total
of 7,286 nautical miles. This was Eltanin's first visit
to New Zealand, and special meetings and a science
seminar had been arranged by the New Zealand
hosts for the occasion.
Among the highlights of this cruise was the recovery of a 26-meter (86-foot) sediment core, the
longest obtained on any Eltanin cruise.
Cruise 14
The plans for Cruise 14 called for Eltanin to
occupy stations along the 160'W. meridian between
55°S. and 62°S., across the 62°S. parallel to 125°
W. and north along this meridian to the usual northern boundary of operations at 55°S. The scientific
work of the cruise began with a series of bottom profiles over the Hikurangi Canyon in eastern Cook
Strait as the ship sailed from Wellington on July 29.
Five days after leaving port, Eltanin was on her first
ocean station at 50°S. 160°W. Two more stations
were taken (52°S. 160°W., 54°S. 160°W.) before
the regular program of full stations at 60-mile intervats went into effect.
The twelfth station was made at 63°S. on
August 17, with fringes of pack ice visible to the
south and east. From this point, the ship steamed
northeasterly through forming sea ice until at 60°S.
she was free of the ice and could proceed eastward
with stations each four degrees of longitude. After
completing station 21 at 60°S. 125°W. on August
29, Eltanin turned north, reaching the edge of the
operational area at 55°S. on September 3. During
September 3-8, extensive bottom profile records
were made in several crossings of a fracture zone
near 55°S. between 124°W. and 127°W. In addition
to this special study, extra hydrographic casts were
taken in the Antarctic Convergence zone on the
western leg of the cruise, and supplementary bottom profiling was done over the Pacific-Antarctic
Ridge at 62°S. 160°W. On September 13, Eltanin
steamed toward Valparaiso, Chile, crossing a seamount at 43° 13'S. 97°41'W. The area of this submarine mountain's summit was defined by bottom
profiling and samples were taken of bottom fauna
and rocks. An emergency medical case forced diversion from the planned course to evacuate the
patient to Talcahuano, Chile, on September 18. The
cruise ended at Valparaiso on September 19.
Cruise 15
Cruise 15 had several objectives, viz.: locating
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the Antarctic Convergence between longitudes 90°
W. and 155°W. and sampling the waters, ocean
bottom, and marine life in the area; collecting geological and biological bottom samples from a seamount reported at 55°S. 130°W.; surveying the
trend, bottom topography, and extent of the socalled "Eltariin Fracture Zone" between 123°W. and
135°W.; obtaining marine biological collections in
the coastal waters of Chile and on the New Zealand
continental shelf for comparison with organisms of
higher southern latitudes; and traversing an area
centered at 54°09'S. 156°03'W., which is geomagnetically conjugate to Jim Creek, Washington, for
recording artificially stimulated emissions during
echo activity of the VLF transmitter, NPG.
Delayed departure from Valparaiso (October 1),
engine trouble, and rough seas necessitated readjustments of the schedule throughout the cruise.
Mid-water trawling, for instance, was accomplished
chiefly while cruising toward a station and terminating upon arrival, or while steaming away from
the station following operations from the drifting
ship. Utilizing two winches simultaneously for overthe-side work also reduced time on stations.
The cruise terminated at Auckland, New Zealand,
on December 4, where a major overhaul and refit
of the vessel were undertaken. Equipment for seismic
and magnetic profiling was installed and modifications were made to Eltanin's electrical system to
reduce rado interference to the upper atmosphere
program.

(NSF Photo)

Fig. 4. Retrieving Hydrograpli ic Equipment
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Cruise 16
This cruise was planned primarily to check out
the new submarine geophysical equipment before
another Pacific Ocean crossing was made. Eltanin
left Auckland on January 28, 1965, and returned
to Wellington on February 25. The route was south
along the eastern side of the North Island, then
through Cook Strait into the Tasman Sea. Near
44 0 21'S. 162 0 00'E., the vessel proceeded south
across the Southeast Australian Basin to the Macquarie Ridge, then along the Ridge to Macquarie
Island. Here she turned due south to the Hjort
Seamount, then southeast to 59°00'S. 161 °51'E., the
southernmost point of the cruise and just short of
the Antarctic Convergence. A northeasterly direction was then taken across the Emerald Basin to
Campbell Rise, then over the New Zealand Plateau
towards Dunedin, and northeast to Wellington.
Cruise 17
On March 12, 1965, Eltanin departed Wellington
on Cruise 17, which ended at Valparaiso on May
13. Thirty-six stations were occupied along the
135°W. and 95°W. meridians and along the ice front
between them at about 68°S. latitude. En route,
some special studies were made of the continental
shelf and slope off Valdivia, Chile, near 39°S.
74°W.
Near 54°S. 135°W., the track was altered from
the planned cruise to obtain additional bathymetric
data on the fracture zone that crosses the South
Pacific Rise. This zone is known to continue east
towards the Drake Passage, and considerable bottom
relief was noted along the 95°W. meridian over
about two degrees of latitude.
Cruise 18
Cruise 18 was terminated early because of problems with the main generator. The ship left Valparaiso on May 24 and returned to Talcahuano for
repairs on June 16. During the curtailed trip, four
complete ocean stations were taken between 55°S.
and 58°S. along 99°W. A good collection of marine
organisms was obtained except for fish specimens,
which were scarce.
Cruise 19
Eltanin. left Talcahuano, Chile, on July 6, 1965,
to begin Cruise 19 across the South Pacific. Unfortunately, there were major difficulties with the
coring winch and very little deep-water and bottom
sampling was accomplished during the latter part
of the cruise. Some of the work was salvaged,
however, by improvised equipment using the hydrographic winch and a cargo winch, while other
programs less concerned with the deep sampling
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benefitted by the additional time available. The
cruise ended on September 3 at Auckland, New
Zealand.
Scientific programs carried out during Cruise 19
included plankton sampling, the physiology of crustaceans, a study of cephalopods, a lipid program,
primary productivity studies, marine biological collecting, meteorological observations, physical oceanography, submarine geophysics including seismic and
magnetic profiling, bottom photography, marine
geology, cosmic radiation, and VLF recording.
Cruise 20
The cruise began with the ship's departure from
Auckland on September 13. From Auckland, the
route extended to 45°S. 145°W., where station
work started due south along the 45°W. meridian.
Near 60°10'S. 45°W., pack ice was encountered.
After pushing through for several miles in an unsuccessful attempt to find open water, the ship
stopped and a shallow hydrographic station was
taken at 60020S. 45°W. She then steamed north
out of the pack ice and headed to the east and then
to the southeast. A station made at 62°10'S. 112°
30'W. marked the southernmost point of this cruise.
After reaching 52°S. 100°W., Eltanin turned to
the northwest and crossed the South Pacific Rise,
concentrating on submarine geophysical work. At
44 0 15'S. 122 0 W., the ship turned back east for another crossing of the Rise, after which she proceeded northeast to Valparaiso, crossing the Chile
Rise on route, and completing Cruise 20 on November 12.
Cruise 21
After refueling and provisioning at Valparaiso,
Eltanin departed November 23 on Cruise 21. Members of the Chilean-United States Botanical Expedition to the Juan Fernandez Islands were put
ashore on Más Afucra Island on November 26,
after which the ship continued to the west, reaching
32 0 55'S. 87 0 57'W. on November 30. From 90°W.,
the ship sailed southwest to 40°S. 97°W., occupying four regular stations plus two special sedimentcore and heat-flow stations on a traverse of the
Chile Rise. The track was then west to 120°W.,
with two regular stations and two special core and
heat-flow stations on a traverse of the East Pacific
Rise. The ship then sailed south to 61 °S., making
six regular stations, two special core and heat-flow
stations, one special primary-productivity station,
and a second crossing of the East Pacific Rise as well
as crossings of the "Eltanin Fracture Zone" and
the Antarctic Convergence. From 61 °S. 120°W.,
Eltanin sailed eastward, reaching Punta Arenas on
January 7, 1966.
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Cruise 22
The track for Cruise 22, which began at Punta
Arenas on January 19, extended from the Strait of
Magellan to about 59°S. 52°W., crossing the West
Scotia Basin in a southeasterly direction. The vessel then turned due north across the Basin to about
51 °S. 52°W., then east along the Falkland Rise to
about 51 05 40°W., thence south to about 620S.
40°W. From here, Eltanin followed the South
Scotia Ridge to Thule Island, then took a southeasterly course across the South Sandwich Trench to
about 63°S. 15°W. Proceeding due north along
the 15°W. meridian to 55°S. and along a great
circle route to Zavodovski Island, the vessel crossed
the Scotia Basin and the Burdwood Bank to the
Strait of Magellan and returned to Punta Arenas
on March 17.
Cruise 23
Cruise 23 began at Punta Arenas on March 3 1.
A particular purpose of this cruise was to crisscross
the Antarctic Convergence on both sides of the
East Pacific Rise, over which several profiles were
made. From South America, Eltanin took a southerly course to about 65°S. 81 °W., before heading
west in the direction of New Zealand. The cruise
terminated at Auckland on May 29, 1966.

SUMMARY
USNS Eltanin is a national research facility engaged in a systematic survey that is expected to take
the vessel into all areas of the seas surrounding the
Antarctic Continent over the next decade. Although many programs aboard are more or less
continuous, special scientific programs of any discipline pertinent to the area of the antarctic seas
are welcome.
Since Eltanin started work in antarctic waters,
the principal programs have been marine biology
and geology, physical oceanography, meteorology,
and upper atmosphere physics. The main areas
studied have been the Scotia Sea and Drake Passage,
and several crossings of the southern Pacific Ocean
have been made between Chile and New Zealand.
Upon completion of dry docking and repairs at th
end of Cruise 15, seismic profiling equipment.
using both sparker and air-gun techniques, was iii
stalled. The new geophysical studies include seimic, magnetic, and heat-flow programs, presentl
with two broad objectives: the delineation of the
East Pacific Rise and studies of the antarctic continental shelves. A major objective since the beginning of the antarctic cruises has been the study
and delineation of the Antarctic Convergence.
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USARP Representatives aboard Eltanin during
the past four years are shown below with their
respective cruises. These Representatives have all
been members of the staff of the Office of Antarctic Programs, National Science Foundation, except
where otherwise indicated.
NAME

AREA

Crary, A. P./Crowell,
John T.
Crary, A. P./Crowell,
John T.
Toney, George R.
Toney, George R.
Toney, George R.
Llano, George A.
Llano, George A.
Seelig, Walter R.
Colson, John G., Jr
Mason, Robert W
Smith, Philip M.

CRUISE NO.

Mid Atlantic

No. 1

North Atlantic

No. 2

U.S.-Chile
No. 3
Drake Passage
No. 4
Drake Passage
No. 5
Drake Passage
No. 6
Scotia Sea
No. 7
Scotia Sea
No. 8
Argentine BasinNo. 9
Scotia Sea
Southeast Pacific
No. 10
Southeast Pacific and No. 11
Bellingshausen Sea
Weddell-Scotia Seas No. 12
Trans-Pacific
No. 13
Trans-Pacific
No. 14
Trans-Pacific
No. 15
Tasman Sea
No. 16
Trans-Pacific
No. 17
Southeast Pacific
No. 18
Trans-Pacific
No. 19
Trans-Pacific
No. 20
Southeast Pacific
No. 21
Scotia Sea
No. 22
Trans-Pacific
No. 23

Moulton, Kendall N.
Moulton, Kendall N.
Mason, Robert W.
Toney, George R.
Smith, Philip M.
Dawson, Merle R.
Dawson, Merle R.
Dawson, Merle R.
Crary, A. P.
Toney, George R.
"Wells, Harry W.
Roberts, Charles L., Jr.
.: National Academy of Sciences
O
Environmental Science Services Administration

(P/iota: W. A. Steffan)

Fig. 5. Eltanin in Rough Weather
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