
USNS Eltanin Cruise 54
to Kerguelen Plateau and Southeast Indian Rise

RuDI G. MARKL
Lamont-Doherty Geological Observatory

of Columbia University
and

Marine Sciences Institute
University of Connecticut

USNS Eltanin departed Fremantle, Australia, on
June 20, 1972, for a planned 60-day cruise employ-
ing geophysics, physical oceanography, and sedi-
ment coring programs in a reconnaissance of the
margins of the Kerguelen Plateau. Unfortunately,
midway through the cruise the ship's doctor became
ill, necessitating an early return to Fremantle.

The remainder of the cruise was rescheduled to
include a detailed survey of a portion of the mid-
ocean ridge south of Australia. Following a 10-day

port stay in Melbourne, Cruise 54 terminated in
Newcastle, Australia (fig. 1), on September 7.
Twenty-three scientists and support technicians par-
ticipated in the 80-day, 12,300-nautical-mile cruise.

Scientific operations under Lamont-Doherty
auspices included continuous magnetics and gravity
measurements, continuous 12- and 3.5-kiloHertz
echo sounding and seismic reflection profiling (in-
cluding sonobuoy refraction measurements), as well
as Nansen casts (including chemical analyses),
bottom photograph and nephelometer stations, bot-
tom current meter stations, and bathythermograph
measurements. Florida State University was re-
sponsible for the sediment coring program. The
Commonwealth Bureau of Meteorology of Australia
carried out the meteorology program.
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Figure 1 ( left ). Track of
Eltanin Cruise 54, June 20

to September 7, 1972.

Figure 2 (right). A 70-mile-
long seismic reflection pro-
file representative of the
eastern margin of the Ker-
guelen Plateau. From left to
right (east to west), note sedi-
ment ridge, steep marginal
scarp, and undulating pla-
teau surface (underlain by
the prominent basement re-
flector). Depths in fathoms.

Cruise 54 was a follow-up to Cruise 47—the initial
reconnaissance of the Kerguelen Plateau.

Underway geophysical measurements were de-
signed to obtain the relation of crustal structure
and sediment distribution of the plateau to that of
the surrounding abyssal depths. Hydrographic sec-
tions, coordinated with nephelometer and long term
(E. G. k G.) bottom current meter stations, were
designed to reveal the regional current pattern
around the Kerguelen Plateau, a major obstruction
to shallow, as well as deep, circumpolar flow. The
sediment coring program was designed to date the
sedimentary sequence which caps the plateau by
sampling outcrops on the steep scarps of the plateau
edge.

The sea floor of the southern portion of the
Kerguelen Plateau varies from 800 to 1,200 fathoms
in depth. The plateau is mantled by 0.5 to 4.0 or

more kilometers of sediment. Seismic profiles typi-
cally show numerous flat-lying reflectors overlying
a (sedimentary) "basement" reflector which com-
monly is faulted. Between 56° and 58° S. the sum-
mit of the plateau is divided along 77° 40' E. by a
small scarp; to the east the sea floor is quite smooth,
whereas to the west it is rough. A 1,000-fathom
scarp forms the eastern margin of the plateau be-
tween 540 15' and 55° 00'S. and between 57° 00'
and 57°40'S. (fig. 2); however, the area betweeii
these scarps grades gently down to abyssal depths.

The topography of the western margin of the
plateau is poorly known. While searching for a
current meter site, an uncharted plateau only 550
fathoms deep was discovered between 67 0 and 720
E. and 56 0 and 57° S., west of, but adjoining, the
Kerguelen Plateau.
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Figure 3. A bottom current meter being retrieved from pancake
ice offer ascending from a 9-day sojourn at 2,035 fathoms. Visible
parts are a float (about 2 feet in diameter) surmounted by a

flashing light and a transmitting antenna.

Kerguelen Plateau
Prior to our emergency return to Fremantle, a

north-south section of 15 hydrographic stations plus
eight camera/ nephelometer stations was completed
east of the plateau. The antarctic and subantarctic
polar fronts were located by some of the 231 bathy-
thermograph measurements during the cruise.
Three current meters were also emplaced, though
two of these had to be abandoned (one had been
timed to remain on the bottom for 44 days). The
third meter (fig. 3), put on the eastern scarp of the
plateau (fig. 2), was recovered at night after
steaming 30 miles into the ice. The meter surfaced
45 minutes late, having initially lodged beneath a
pancake. The ice front had moved northward 50
miles in the 9 days since this meter was dropped.
The occurrence of the ice front two to three degrees
north of its 5-year average position (the only ice
information available) required rerouting 1,300
miles of track planned south of 570 30'S.

Though several good core sites had to be passed
up because of seasonable (bad) weather, 12 cores
were taken from the plateau and environs, all from
exposures of outcropping subbottom layers. Sev-
eral of the cores were composed entirely of chalk;
some glacial-marine material was recovered. Pre-
liminary paleontological analysis of one of the
cores that sampled basement yielded an Upper
Cretaceous age.

Four east-west crossings of the entire plateau
were made between 54° and 58° S. Seismic reflec-
tion data further delineated a 50-mile-long (down
dip) slump block on the eastern margin that was
first noted on Cruise 47. Cruise 47 geophysicists

also discovered a large sedimentary "outer ridge"
that parallels the eastern margin near 610 S.; we
found a similar ridge (fig. 2) near 570 S., but the
feature is not continuous between these latitudes.
The data recorded by the current meter shown in
fig. 3 will aid in interpreting the origin of this
ancient submarine ridge and in turn should indi-
cate the paleocurrent pattern that existed here
during Tertiary time.

Australian-Antarctic Discordance

The discordance is a region near the crest of the
Southeast Indian Rise that is riven by numerous
north-south striking fracture zones (Hayes and
Conolly, 1972). Our 2-week survey concentrated
on a portion of the discordance delimited by 123°
to 126° E. and 46° to 49 0 S. A single major fracture
crossed at the northern boundary of the area was
traced southward and seen first to bifurcate and
ultimately to splay into four or five fractures near
the southern boundary of the survey.

The valleys, typically 2,500 fathoms deep, con-
tained less than 50 fathoms of sediment. Hydro-
graphic, camera/nephelometer, and core stations
were taken in the fractures, as well as a 2-day cur-
rent meter measurement and an unrewarding
dredge attempt. Simultaneously, a detailed bathy-
thermograph series revealed that the Antarctic Con-
vergence in this region was not a sharp boundary,
but spread over a degree of latitude between 510
and 52° S.

A small sediment pond discovered near 48° S.
126° E. during Cruise 39 (the only such sediment
body known for 150 miles around) was surveyed;
it was concluded that the 8-mile-long, east-west
trending pond was not connected to the abyssal
plains flanking the midocean ridge, but was merely
an isolated, locally derived accumulation. Enroute
to Melbourne we traversed another isolated sedi-
ment body delineated by previous Eltanin cruises
(Houtz and Mark!, 1972). The geophysics party
remained aboard for the final 5-day leg to New-
castle and obtained data that will enhance our
understanding of the tectonics of the western Tas-
man Sea.
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