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RIV Discovery, the British oceanographic research ship, un-
dertook a 3 1/2-month cruise that explored the Antarctic Penin-
sula, the Weddell Sea, and the South Sandwich Trench (61°S
26°W) regions of the southern oceans. We were invited to take

heat-flow measurements on the cruise to study thermal pro-
cesses connected with subducted slabs. On the fourth leg of the
Discovery 154 cruise from Grytviken, South Georgia (12 March
1985) to Montevideo, Uruguay (11 April 1985), we were able to
spend 3 days in the vicinity of the South Orkney block taking
heat-flow measurements in Jane Basin, a remnant back-arc
basin (see Barker, Barber, and King 1984, for description of Jane
Basin).

We were able to make 37 separate measurements of heat flow
during five stations (figure). Twenty-three of the penetrations
were made using a 6-meter barrel with seven outrigger ther-
mistors spaced 65 to 90 centimeters apart. A water-temperature
thermistor 2 meters above the uppermost outrigger thermistor
was located in the piston-core weightstand. The remaining 14
penetrations were taken using a 3.5-meter probe. We lost two
lower sections of the 6-meter probe in attempts to penetrate
very hard sandy sediments.

During this cruise, we found that bathymetric highs shal-
lower than 2,000 meters generally had sediments that were too
coarse to penetrate well. Our first station on leg 4 was on the
forearc section of the active South Sandwich Arc. There, we
were able to penetrate only 3 meters in an area where the water
depth was about 1,700 meters. The first two penetrations indi-
cated a nearly vertical thermal gradient in the top 2 meters of
sediments with a much higher gradient in the bottommost 65
centimeters. Vertical thermal gradients are most reasonably
explained by either variable bottom-water temperature or by
recent turbidic deposition of the top 2 meters of sediments. The

Heat-flow (HF) penetrations marked by crosses at stations HF#1 through HF#5. Contour intervals are 500 meters each. Polar stereographic
projection.
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third penetration was slightly up slope from the previous two
and showed a modestly higher thermal gradient in the upper 2
meters of sediments, and the same high gradient in the bottom
65 centimeters. The lower section of the probe was lost on pull-
out from the third penetration indicating very stiff and/or coarse
sediments. In contrast, the stations in the Jane Basin, with the
exception of the one penetration nearest the South Orkney
block, all showed full penetration with virtually straight ther-
mal gradients. The thermal gradients that had changes in slope,
could generally be correlated with changes in the measured in
situ thermal conductivity.

Two hundred fifteen in situ thermal conductivities were
measured in the Jane Basin area. While most of the thermal
conductivity values were from 0.91 to 1.05 watts per meter per
degree Kelvin, some were as high as 1.66 watts per meter per
degree Kelvin, and a few were as low as 0.86 watts per meter per
degree Kelvin. We were able to make needle-probe thermal
conductivity measurements on three gravity cores recovered
from the central Jane Basin. The 74 needle-probe conductivities
mostly ranged from 0.91 to 1.03 watts per meter per degree
Kelvin with a few as low as 0.88 watts per meter per degree
Kelvin and one at 1.15 watts per meter per degree Kelvin. In
general, the in situ thermal conductivity agreed to within a few
percent of the measured needle-probe thermal conductivity.

Heat-flow penetration 4.1 was closest to the South Orkney
block and about 40 meters shallower than the main part of the
Jane Basin. At this station, we broke off the second lower section
of the 6-meter probe, again indicating a very stiff and sandy

bottom. Station 5.1 was taken close to station 4.1 and the meas-
ured in situ thermal conductivities ranged from 1.10 watts per
meter per degree Kelvin to over 1.5 watts per meter per degree
Kelvin. The higher values clearly indicate sand and possibly
gravel layers in the near-surface sediments.

Jane Basin, according to Barker et al. (1984), formed as a back-
arc basin prior to the collision of the northern Weddell Sea
spreading center with Jane Bank. Barker et al. (1984) estimated
the time of collision to be 20 million years ago. They are con-
fident they can detect marine magnetic anomaly 6B (22.5 mil-
lion years ago) seaward of Jane Bank and possibly 6A (21 million
years ago) as well. Our preliminary heat-flow results indicate a
general age of the Jane Basin to be about 25 to 30 million years
old. We plan further analyses of our heat-flow results and hope
to produce a model that will bound the age of the Jane Basin.
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During the summer of 1983, a collaboration was begun with
the goal of merging unpublished University of Birmingham
Marine geophysical data with similar data that had been col-
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lected along the American Antarctic Ridge (Law yer and Dick
1983) and with all the pertinent National Geophysical Data
Center profiles. The cruise of RIV Melville in 1981 provided
sufficient bathymetric soundings to delineate the major features
of the Cenozoic South American antarctic plate boundary be-1
tween the Bouvet triple junction (55°S 1°W) and the South
Sandwich Trench (61°S 26°W) (Law yer and Dick 1983). With the
addition of the British soundings, not only have the ridge seg-
ments and the transform faults been located, but, also the off-
ridge area, particularly between 59° and 61°S, can be contoured.
In addition, the British profiles allowed us to correlate and
identify magnetic anomalies and to determine the direction and
rate of spreading along the American Antarctic Ridge during
the past 45 million years (Barker and Law yer in press).

From the work of Norton and Sclater (1979), Lawyer, Sciater,
and Meinke (1985), Barker (1979), and Bergh (1977), a model for
the latest Mesozoic evolution of the South Atlantic has evolved.
This model uses a simple two-plate break-up of Gondwana in
Middle to Late Jurassic. The two-plate model changed to a
three-plate break-up with the separation of South America from
Africa in the Early Cretaceous. The triple junction thus de-
veloped was of the ridge-ridge-ridge (RRR) type and produced
the magnetic bights found off the Agulhas Plateau (Bergh and
Barrett 1980; LaBrecque and Hayes 1979), and off Queen Maud
Land, East Antarctica (Bergh 1977; Bergh unpublished data),
and a third as yet undescribed. When the RRR triple junction
formed, there was an initial 1,400-kilometer offset of the Mid-
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