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At USNS Eltanin's commissioning as ARA Islas Orcadas in
April 1974, it was already known that considerable re-
equipping of the ship's science systems would be necessary to
sustain and increase its capability.

In keeping with changing scientific demands and techno-
logical advances, a plan was adopted to return the ship to its
pre-1972 capability first by replacing outdated or redundant
equipment and systems and second by expanding that
capability where needed.

Through gradual re-equipping since 1974, we hope that
the second goal will be largely realized by the end of 1977.
Every attempt has been made to satisfy the needs of U.S. in-
vestigators, with their primary interest in deep water, while
providing for the primary Argentine interest in the Argen-
tine continental shelf. In each case of equipment update or
introduction, investigators have been asked for comment so
the final decision can satisfy as many needs as possible. Fur-
ther comment is invited from all investigators concerned
with Islas Orcadas.

Below is a summary of the specific areas of improvement.
Navigation equipment. The original AN/SRN-9 dual fre-

quency satellite navigator (Griffiths and Hart, 1973) was
retired in 1975 after 10 years of service to be replaced by an
Apollon I single frequency satellite navigator. The new
system consists of a receiver feeding a Wang 600 calculator
equipped with a read only memory (ROM) module. It
depends on manually rather than direct entered data. In
October 1976, a Magnavox Model MX 702A dual frequency
satellite navigator also was installed. The Magnavox is inter-
faced directly with the ship's gyro and pitlog and gives fix
and dead reckoning information by means of Conrac
monitors located in the wheelhouse, computer center, and
electronics laboratory. These two pieces of equipment insure
data continuity and are checked against one another for
otherwise unnoticed navigation data irregularities. A new
model UL 100-3 Chesapeake EM (electromagnetic) log was
installed in 1975. In May 1977, a flush log sensor was in-
stalled with baffles for ice protection to avoid previous
navigation data gaps caused by having to retract the old
sword while steaming in ice.

Bathymetry and geophysics. The two EDO 333 recorders
used as precision depth recorders have been replaced by
Raytheon UGR (universal graphic recorders). the original 3.5
and 12 kilohertz capability has been improved by the ac-

quisition of a Raytheon precision transceiver fitted with an
additional 24-kilohertz oscillator and transducer allowing
better defined shallow water bathymetry and deep scattering
layer studies (the 24-kilohertz system is to be tried during
cruise 13/14). A new Lamont dual-channel profiler com-
plements the original EPC and Raytheon geophysical pro-
filers. Two new eels were provided by Lamont-Doherty
Geological Observatory. Before cruise 15, it is intended to
install two 60-cubic-foot-per-minute Bauer compressors in
the balloon shed to provide sufficient air to run a three-gun
array with a maximum collective capacity of 120 cubic
inches. The actual chamber capacity of each gun in the ar-
ray can be altered to give better data flexibility and quality.
Due to the prototype nature of the new configuration and
possible teething problems, the old seismic sound source
system will be maintained aboard and operational. This new
system is planned as the first step towards a multichannel
capability; analysis is underway as to the best method to in-
troduce.

The Varian magnetometer acquired in 1964 is to be
replaced by a new Varian V . 75 magnetometer and digitizer.
Digital output will be identical to the present system. There
will be twin analog displays of both total field and the last
three digits of total field. We hope to make this replacement
before the end of this year.

The Anschutz/Askania gravity system remains un-
changed.

Physical oceanography. In 1975 a Plessy model 9040
salinity-temperature-depth (STD) fish was acquired to
replace the old 9006 (which still remains in operation). In
1976, a Leeds and Northrop xxx . 'i analog recorder re-
placed the original xxx- y . Peripheral components have
been borrowed from the Argentine Antarctic Institute (i.e.,
9040 deck unit, rosette, digital display). We shall re-equip
the vessel with conductivity-temperature-depth (CTD) equip-
ment and retain the STD in reserve. The equipment envi-
sioned is a Neil Brown Mark III CTD with a Tektronix
cathod-ray-tube calculator data package. The schedule has
not been set for this re-equipping.

Improvements are envisioned to the vessel's expendable
bathythermograph, salinometry and nutrient analysis
capabilities.

The Dennison hydro winch's hydraulic power package has
been replaced by a similar but more modern and powerful
Lucas package which has so far been a great success by
reducing hydrowinch wire time by approximately 25 per-
cent.

Geology. As the geological program has remained essen-
tially unchanged, so has the vessel's equipment, with the ex-
ception of installing a new 671 Detroit Diesel engine in the
core winch. A prototype wire counter is being installed
which was designed specifically for the vessel's winch con-
figuration. Displays in the winch cab, in the electronics
laboratory, and on the main deck will monitor wire out and
distance to estimated bottom and will emit an alarm 100
fathoms from the estimated bottom. Heat flow equipment
may be re-installed.

Biological and dredging operations. All net and dredge
inventories have been maintained on the same basis as that
of Eltanin's. New Otter and Blake nets have been acquired
to achieve the above. The traditional rule of starboard side
only for these operations has been maintained and is, as
always, a disadvantage but necessary due to the stress limita-
tions of the main deck boom.
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Computer operations. The vessel's computer center re-
mains unchanged from the Eltanin configuration (Hayes
and Griffith, 1969). In lieu of leasing, the Argentine navy
now owns the system. One seemingly mundane but impor-
tant addition to the system is a Xerox 600 copier, which
reduces wasteful computer time lost in duplicating data.
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Satellite link between Palmer
Station and Nevada
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A very high frequency (VHF) satellite communications
system has been built and installed to operate between
Palmer Station and Reno, Nevada. The communications
link uses VHF transponders aboard the National Aeronautics
and Space Administration's Applications Technology
Satellite 3 (ATs-3). Successful tests were also conducted last
December and January from Arrival Heights, McMurdo, to
Reno using ATS-1.

Both satellites are geostationary over the equator with
ATS-1 located at 149°W. and ATS-3 at 105°W. longitude.
Both systems receive at a frequency of 149.2 megahertz and
retransmit the received signal at 135.6 megahertz. Recep-
tion and transmission are through an eight-element phased
array antenna.

The installations at Palmer and the Desert Research In-
stitute (figure, p. 174) each consist of a VHF transmitter-
receiver (solid state), modem, and a six-turn helical antenna
that provides right-hand circular polarization. The band-
width of the antenna is sufficiently broad to allow for a
single antenna to be used for both transmitting and receiv-
ing. Each unit is fitted with a microphone, a telephone
handset and a phototelecopier for transmission of voice and
of hard-copy circuit diagrams, computer programs, or other
forms of messages. Both terminals are linked directly to
PDP-8 computers allowing for direct digital data transmis-
sion. Successful tests for bit rates up to 1,200 BAUD have
been conducted thus far. The link is to be used for transmis-
sion of processed radar data from Palmer Station to our
laboratories in Reno.

A technical paper describing the system and its uses was
presented at the May conference of NAECON, held in Ohio on
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In the last few years, the National Science Foundation has
pursued a modification program to incorporate a science
capability in one of its LC-130R logistics airplanes. These
modifications include installation of sensor probes and aper-
tures and a pallet-mounted data logging system called the
Airborne Research Data System (ARDS). Trial flights with
the ARDS were conducted in Antarctica inJanuary 1977.

The data system was installed in October 1976 in the
United States. It was used for about 25 hours during deploy-
ment from California to New Zealand in October, for A.
Hogan (State University of New York at Albany) and R.
Rasmussen (Washington State University), who collected air
chemistry data. The data system and the investigators'
research equipment were removed in Christchurch, New
Zealand, and stored.

In early January 1977, the data system and the research
equipment were reinstalled in the airplane at Christchurch.
The plane flew to McMurdo Station for a series of flights to
test the system and to collect data for Drs. Hogan and
Rasmussen. In the next 9 days, 12 flights totaling about 67
hours were made. The system operated without failure, even
during ski landings and takeoffs at McMurdo's Williams
Field and at Amundsen-Scott South Pole Station.

Data shown in the table were recorded during each flight
and are available to other investigators. After return to
Christchurch the data system and research equipment were
removed from the airplane for return to the United States.

This science capability will not detract from the airplane's
main logistics function: the data logging pallet can be
removed easily and quickly. Most investigators' instruments
and equipment also will be palletized. The data system and
scientific instrumentation can be carried and used on
logistics flights when not all the cargo space is needed.

The serial digital partyline data logging system was
designed originally by the Naval Weapons Center, China
Lake, California, for U.S. Navy hurricane reconnaisance
aircraft. The system receives, records, displays, and prints

*Commander Kosar, U.S. Navy, is assigned to the Division of Polar
Programs as aviation project manager.
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