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.
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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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Repairs were sufficiently advanced by November
9 that we could resume our underway program and
again set a course for the basin west of Kerguelen.
However, late on the 11th, a bearing failure forced
the ship to abandon its scientific program and
slowly return to an Australian shipyard on one
engine.
Disappointment
While in Melbourne, Australia, we were informed
that for lack of time we must abandon our planned research. We were requested to plan and execute an exploration during the remaining scheduled
period, which would terminate at an Australian
port.
Although we cannot deny our bitter disappointment, we were still hopeful of being granted another chance on a later cruise to take Eltanin to our
planned area west of the Kerguelen Plateau. In any
case the use of as able and well equipped ship as
Eltanin for more than 3 weeks presented an exciting opportunity for research.
New objectives
We eventually decided on a plan that featured
an investigation of a series of problems along the
flank of the Mid-Oceanic Ridge, the Diamantina
Fracture Zone, and the Naturaliste Plateau. The
principle objectives of the new program were: (1)

the investigation of possible contemporary activity
in selected Victorian submarine canyons, (2) the
investigation of Possible contour current activity on
the Australian continental rise, (3) the determination of the location and trends of fracture zones on
the northern flank of the Mid-Oceanic Ridge and
on the continental margin, (4) the mapping of
the seaward limits of the Great Bight Abyssal
Plain, pirticii1ar1y in relationship to tectonic trends,
(5) investigation of possible occurrences of Tertiary carbonates on topographic highs, (6) tracing
the tectonic trends of the Diamantina Fracture
Zone, (7) sampling possible basement exposures
on fracture zone escarpments, (8) investigating the
age and history of the Diamantina Fracture Zone,
(9) exploration for contour current effects on the
continental rise adjacent to the Naturaliste Plateau,
and (10) sampling ancient outcrops and perhaps
basement on the Naturaliste Plateau.
This ambitious plan provided a series of pertinent objectives to be developed during the 26-day
passage from Melbourne to Freemantle. The 100
observations made at 66 omnipurpose stations together with the underway observations allowed us
to contribute substantially to all the above objectives.
Victorian submarine canyons
Three (lays were devoted to study of several small
and one large submarine canyons that cut the con-
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tinental slope of Victoria. Cores, photographs, nel)h e1o1eter traces and 3.5 kilohertz echograms were
the principal tools. The 3.5 kilohertz echograms
indicated a great thickness of soft sediments on the
canyon walls. None of the camera stations revealed
any evidence of current lineations, ripples, or scour.
Since the sediment cores are taken in a plastic
liner and there are no provisions on Eltanin for
splitting the liner, we were unable to examine the
cores for stratification. As far as we were able to
ascertain, however, the cores consisted predominately of unstratified hemipelagic gray muds. None
of the cores apparently penetrated pre-Pleisticene
sediments. Although it is not possible to ascertain if
contemporary current activity is taking place in the
canyons, it certainly is not producing dramatic
effects.
Continental rise contour currents
A series of hyperbolae of varying sizes tangent to
the otherwise smooth surface of the continental rise
were recorded on the 3.5 kilohertz echogram. These
features were very similar to certain features observed in the North Atlantic that we had been
accustomed to attribute to contour current activity.
A series of photographs taken in the area on the
Victorian continental rise, however, revealed no
contemporary current evidence. We entertained the
hypothesis that the microphysiography was indeed
the result of contour current activity but that the
current system had ceased to exist or diminished
greatly in magnitude since late Quaternary time.
According to this explanation a thin layer of mud
now covers the current-constructed bottom forms
that provide the familiar echo patterns. When the
cores are split we may be able to test this hypothesis
further.
Fracture zones in the Australia Basin
Virtually all the sounding lines run by Eltanin
during the 4-year investigation of the basin south
of Australia run north-south. The collated topographic and magnetic profiles allowed the rough
localization of probable fracture zones that offset
the topographic and magnetic features, but, by the
same token, such a pattern of tracks could not
demonstrate the exact location, spacing, or form
of the fracture zones, since the fracture zones run
north-south and, therefore, were not crossed by the
sounding lines. Studies in the relatively better surveyed North Atlantic suggest a spacing of 20 to 30
miles for fracture zones, although it is by no means
clear that spacing is consistent throughout the
world. We hoped to find a series of fracture zones
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that may have been inundated by the turbidite deposits that created the Great Bight Abyssal Plain.
With that extra indication one might be able to
establish trends with the limited time available.
We were only partially successful in making positive identifications of fracture zones versus ridge/
rift textures. We might have had better luck
farther south, for our track established that the
Great Bight Abyssal Plain extends much farther
south than previously had been suspected. Several
prominent linear highs were shown to extend in an
east-west direction for 8 to 10 miles, and in several
instances the nearly north-south orientation of
fracture zones could be established positively. On
the lower continental rise off Victoria the Tasman
Fracture Zone and Kangaroo Fracture Zone systems
can be seen to extend across the continental rise,
causing the ponding of sediment that apparently
is being transported from northeast to southwest
across the continental rise.
Tertiary carbonates
One cannot expect to obtain Tertiary carbonates
in the deep basin, for abyssal clay too thick to
penetrate by piston coring blankets the carbonates.
On seamounts, however, currents and slumping
limit accumulation, and it is sometimes possible to
core a reduced and somewhat incomplete sequence
that extends far back in geological time. For this
reason we searched for a seamount that rises above
the present carbonate compensation depth. On December 11 we found one, and from this peak we
recovered a 10-meter core from near the 3,600meter summit. The core penetrated a few centimeters of recent carbonate ooze, then several meters
of barren abyssal clay, and a few meters of Oligocene ooze. The core cutter was embedded in
weathered basalt. We had completed a hole through
the Quarternary, Neogene, and part of the Paleogene into basement. This core directed our interest
to the problem of fluctuations in the carbonate
compensation depth in the antarctic area south of
Australia.
Most of the 30 subsequent cores obtained during
the cruise were directed towards further elucidating
this problem. It was found that cores taken in
depths as great as 4,800 meters recovered an upper
thin layer of carbonate ooze overlying red clay. In
depths as little as 3,600 meters we obtained a somewhat thicker layer of late Quaternary and recent
ooze overlying red clay. In two instances the core
penetrated the carbonate ooze, red clay, and abyssal
ooze into early Tertiary basement. There have been
previous indications of a shift in the compensation
depth north of the antarctic polar front, but we
suspect that Cruise 55 was the first to take the
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opportunity to devote 30 coring stations to the
problem. There appear definitely to have been a
recent depression of the carbonate compensation
depth from the vicinity of 3,600 meters to a present
level of somewhat greater than 4,800 meters. The
differences in carbonate compensation depth being
roughly similar to the present day differences between the carbonate compensation depth found in
the Atlantic and the Pacific. We speculated that
the change in current intensity suggested by our
continental rise investigation might also be related
to a recent weakening of abyssal circulation in the
area.
Diamantina Fracture Zone
About a decade ago HMS Diamantina reported
an exceptionally deep sounding obtained some 600
miles southwest of Cape Naturaliste. Shortly later
RV Vema traced a 6,500 to 7,000 meters deep for
over 100 miles in areas somewhat east of Diamantina's discovery. In the same year the Russian ship
Ob reported a sounding in excess of 7,000 meters
farther west in the base of the Broken Ridge.
Following a study of these and other profiles we
proposed that the deep soundings lay along a fracture zone that runs along the south side of Broken
Ridge and the Naturaliste Plateau and extends
east across the basin south of the Great Australian
Bight. Evidence even seemed to suggest a continuation with tectonic features of South Australian
Victoria and Bass Strait. As additional sounding
runs were made by Eltanin and other ships entering and departing Freemantle, the original speculation was confirmed. However, except for the initial
studies by Diamantina and Verna in restricted areas
west of the Naturaliste Pleateau, no systematic investigation of the fracture zone had been attempted.
The Diamantjna Fracture Zone is a curious feature
since its trend is approximately perpendicular to
the trends of the modern Mid-Oceanic Ridge fracture zones in the area. Were it not for the complete
absence of seismic activity it might be tempting to
consider it a deep sea trench. Indeed, the name Diamantina Trench is sometimes used.
The long linear feature is characterized by high
altitude relief with both shallow peaks and excessive depths. We encountered the feature near 125°E.
near the western end of the Great Bight Abyssal
Plain. At this longitude the deeps were occupied
by thin arms of the abyssal plain, but as we
proceeded westward the plain ended, making it
much more difficult to trace the rugged peaks and
troughs. We were able to trace a prominent deep
as a single linear feature for over 300 miles. At
about 115'E. the trends were broken and we were
unable to carry the key features farther to the west.
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The individual trends we were able to trace confidently run from east-northeast to west-southwest,
whereas the overall trend of the Diamantina Fracture Zone runs west-northwest, suggesting that the
zone is composed of en echelon features of limited
extent.
Twenty piston cores were obtained from the
slopes and crests of the ridges. Eight dredge hauls
were made. Unfortunately, most of the steepest
slopes face south. Eltanin's single A-frame is on
the starboard side. The area is one of nearly continuous westerlies. This combination of circumstances makes it nearly impossible to dredge a
south facing scarp. Fortunately, an atmospheric
high passed by on our last (lay in the Diamantina
Fracture Zone, and the consequent shift of winds
allowed us to dredge on a south-facing scarp.
Among the numerous manganese nodules, we recovered slabs of weathered, manganese-coated basalt.
What little evidence we obtained on the basement thus was completely consistent with an oceanic
origin. The recovery of one Oligocene and one
Eocene core from the tops of the peaks suggests
that sedimentation began in this area at approximately the same time that the crust was formed if
one accepts the isocrons estimated from paleomagnetic anomoly correlations. Thus it appears that the
Diamantina Fracture Zone is a feature of the
oceanic crust that was created very early in the history of that crust an(I probably before the present
north-south trend of the fracture zones was established.
Naturaliste Plateau
01(1 maps and papers refer to a now discredited
feature known as the Amsterdam-Naturaliste Ridge.
Our studies a decade ago showed it to be an invalid
conglomeration of parts of four major features—
the Mid-Oceanic Ridge, Ninetyeast Ridge, Broken
Ridge, and Naturaliste Plateau. The latter is
broad, with a smooth surface but steep sides; it lies
in depths of 1,000 to 3,000 meters and extends some
300 miles west of Australia. Seismic reflection profiles had indicated that a cap of sediment 200 to
1,000 meters thick lay beneath the smooth surface
of the plateau, but suggested that outcrops of
deeper layers and perhaps the acoustic basement as
well may occur on the steep escarpments which
bound the plateau.
We knew that very steep escarpments lay along
the south flank of the Naturaliste Plateau from
previous expeditions. We also knew that with our
starboard A-frame and normal weather conditions
we would not be able to dredge from south to
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north. So we went to the west side of the Naturaliste
Plateau in hopes of finding some steeper escarpments, although previous tracks in the area gave
scant hope of finding any. When we arrived at the
southwest corner of the Naturaliste Plateau we
found that indeed the scarps were not sufficiently
steep to give hope of obtaining rocks. We cored into
Neogene sediment and made some photographs, but
shortly we decided to proceed to the north side of
the plateau in an area where one echogram had indicated a very steep scarp. On arrival we found that

the scarp was even steeper than previous expeditions had suggested. We lowered a dredge and recovered large slabs of manganese up to 15 centimeters thick, some created in the form of ripple
marks. On the base of some of these slabs we saw
deeply weathered crystalline rocks that contribute
to the acoustic basement. The rocks were of continental affinities, suggesting to us the Naturaliste
Plateau is a subsided part of the Australian continent and not an exceptionally thick segment of
oceanic crust as had been suggested recently.

News and notes___________
Ross Ice Shelf Project
Scientists interested in participating in the Ross Ice Shelf Project are invited to write Dr. R. H.
Rutford, Coordinator, RISP, University of Nebraska-Lincoln, 135
Bancroft Hall, Lincoln, Nebraska
68508. This management office has
been established through a contract with the National Science
Foundation.
Plans for the Ross Ice Shelf
Project evolved from the interest
of scientists from several countries
who believe that a number of
scientific problems could be solved
if a hole were drilled through the
Ross Ice Shelf to sample the ice,
the underlying water column and
biome, and the bottom sediments.
An ad hoc committee of the National Academy of Sciences Committee on Polar Research evaluated the project's scientific goals,
and its recommendations led to
establishment of a RISP steering
group under the Committee on
Polar Research. Recognizing this
U.S. progress, the Scientific Committee on Antarctic Research established a group of specialists on
ice shelf (Trilling with representation from seven SCAR nations.
This group met at the twelfth
SCAR meeting in Canberra in
August 1972 and made recomMay-June 1973

rnefl(latiofls to the RISP steering ned for the eastern part of the
Ross Ice Shelf. Initial drilling is
group.
The steerin g Lyrou p and the scheduled for the 1974-1975 field
management office at Nebraska season.
have been developing a science
plan, and a draft copy is available.
Investigators in geophysics, glaciology, geology, marine biology,
oceanography, and engineering
have indicated interest in the
project.
Third international
The aims of the Ross Ice Shelf
Gondwana symposium
Project are to investigate the physical, chemical, biological, and in Canberra
geological conditions in the shelf
The third international Gondice, in the water mass beneath the wana symposium will be held in
ice, and in the soft sediments and Canberra, August 20-25, 1973.
bedrock at the bottom of the sea. Sponsored by the Australian
The specific objectives as envi- Academy of Science and the Insioned by the steering group are ternational Union of Geological
to seek answers to these questions:
Sciences, the meeting will be con(1) What is the history of the cerned with the late Paleozoic and
Ross Ice Shelf? (2) What is the Mesozoic relationships between
history of the waters beneath the the southern continents.
shelf? (3) What is the nature of
Planned papers fall in six catethe fauna and flora beneath the gories: paleogeography, flora, enshelf? (4) What is the history of vironment and origin of coal dethe Ross Sea Embayment? (5)
posits, age and stratigraphical reWhat can be learned from study lations of glacial deposits, adof this area that can help in the vances in stratigraphy and paleonunderstanding and interpretation tology, and tectonics, igneous acof the glacial and climatic history tivity, geochronology, structural
of Antarctica?
geology, and nature of the contiDuring the 1973-1974 austral nental margins.
summer a geophysical survey and
Although the registration deadsurface glaciological program, line has passed, persons may resupported by helicopters, is plan- quest abstracts, proceedings, and
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