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Eltanin Cruise 39
June 8 to August 5, 1969

K. BOSTR6M1

Rosenstiel School of Marine and Atmospheric Sciences
University of Miami

Cruise 39, a multipurpose cruise with emphasis on
marine geology, was planned to follow a track that
would traverse the Southeast Indian Rise (Indian-
Antarctic Ridge) at approximately 125°, 135°, 145°,
and 150°E. However, delays including unscheduled
port calls at Adelaide and Hobart required shorten-
ing of the cruise and station time.

The marine-geology program, directed by K.
Boström, included sediment coring over a large geo-
graphic area, as indicated in Fig. 1. Fig. 2 shows the
sediment types encountered, judging from preliminary
determinations. This distribution pattern agrees
reasonably well with descriptions given by Arrhenius 2

and by Kozlova.3
The clay-rich sediments obtained were usually light

brown to grey or greenish in color; dark brown
varieties were rare. The globigerina oozes were oc-
casionally very white and coarse, for instance on the
Mill Bank south of Tasmania. These sediments
proved very difficult to sample undisturbed. A 21-rn
core—the longest of the cruise—was obtained of the
diatom-radiolarian oozes on the Wilkes abyssal plain.
In all, 73 acceptable-to-good piston cores were re-
trieved having an average length of 8.5 meters. Nine
coring attempts failed or gave disturbed cores.

In contrast to Cruises 34 to 38, when manganese-
oxide crusts proved to be a menace to coring equip-
ment, often causing bending of pipes and deformation
of core cutters, such layers were encountered only
occasionally during this cruise. However, microno-
dules occurred extensively in the sediments. No sedi-
ments resembling those on the East Pacific Rise
were encountered on the Southeast Indian Rise, per-
haps indicating absence of major volcanic activity or
extensive dilution with terrigenous matter.

The use of 4-foot phleger corers in double suspen-
sion with each piston corer reduced the number of
overpenetrations and increased the quantity of ma-
terial recovered.

Chief scientist on Cruise 39.

'The Sea, vol. III, John Wiley & Sons, New York, 1963,
p. 655-727.

3 Diatons of the Indian and Pacific Sectors of the Ant-
arctic. Moscow, U.S.S.R. Academy of Sciences, 1964.

Boström and Peterson, Marine Geology, vol. 7, 1969,
p. 427-447.

Figure 1. Cruise 39 track and station locations.
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Figure 2. Sediment types sampled during Eltanin Cruise 39.

The cores will be used to study (jointly by K.
Boström, 0. Bandy, and associates): a) the extent
and nature of volcanic activity and degassing of the
mantle along the active Southeast Indian Rise; b)
the composition, amount, and temporal variations in
material derived from subtropical and polar weather-
ing in Australia and Antarctica; c) the chronology
and rate of deposition of sediments in various regions;
and d) climatological variations in the Pleistocene
(hopefully also earlier periods if the sediments col-
lected record events that far back).

H. M. Cadot, University of Kansas, collected
benthic ostracods, first by trawling and later by grab-
sampling. From each grab sample, material was ob-
tained for the following studies: a) variations in the
ostracod fauna, by H. M. Cadot; b) variations in the
benthic foraminiferal fauna, by H. Lindenberg, Uni-
versity of Southern California; c) mineralogy, petrol-
ogy, and geochemistry of large particles (pumice,
nodules, etc.) in the sediments, by K. Bostrbm. The
main part (99%) of the grab sample was processed
on deck by wet sieving, while a small, untreated
fraction of each sample was set aside for further
mineralogical, chemical, etc. studies of the top layer.
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Figure 3. Seamount at 45°50'S. 150°20'E. in the Tasman
Sea. The top of the seamount is covered by a very coarse
foraminiferal ooze; at about the 1200-fm contour, the
sediment cover disappears and rocky bottom predominates
down to about 2400 fms, where sediments reappear. Note
the ring-formed depression around the base of the sea-
mount. On the eastern flank of the summit, a small, dotted,
crescent-shaped feature delineates a well-defined wall,

possibly a crater rim.

A program to collect bottom water on the South-
east Indian Rise, using Niskin samplers, was can-
celled due to shortage of time. However, whenever
possible, water trapped in piston corers was recovered
for the purpose of searching for anomalous bottom
waters similar to the Red Sea hot brines, which may
be due to volcanic activity on a spreading oceanic
ridge.4'

Surveying was generally performed on a small scale
at each station in connection with coring. A more
extensive survey was performed on a seamount (see
Fig. 3); subsequent coring revealed only coarse globi-
gerina ooze and no volcanic sediments.

The geophysical studies—seismology, gravimetry,
paleomagnetics—were carried out by the Lamont-
Doherty Geological Observatory under the direction
of R. Marki.

The hydrological programs, directed by F. Rosse-
lot, also of Lamont-Doherty Geological Observatory,
included general hydrological observations (to be
analyzed by A. Gordon) by STD probe and Nansen
casts, and water sampling for C 14 analysis, to be per-
formed by G. W. Fairhall, University of Washington.

Meteorological studies were made routinely during
the entire cruise, under the direction of W. Dingle,
Commonwealth Bureau of Meteorology, Australia.

5 BostrOm and Valdes, Lithos, 1969, vol. 2, no. 4, p. 351-
360.

Antarctic Avian Population Studies,
1968-1969
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The USARP birdbanding program continued, for
the eighth consecutive season, a long-term study of
the ecology and social behavior of the Adélie pen-
guin, Pygoscelis adeliae, and the south polar skua,
Catharacta maccormicki, in a rookery of about 300,-
000 penguins and about 2,000 skuas at Cape Crozier,
Ross Island (Sladen et al., 1966, 1968a; Wood et al.,
1967).

The 1968-1969 season's work with Adélie penguins
included (1) continued productivity and behavioral
studies of known-age birds (now 2, 3, 4, 5, 6, and 7
years old) ; (2) investigation of the effect of human
disturbance on nesting birds; (3) completion of a
full season of observations, begun last year, of leop-
ard seal predation on Adélies; and (4) initiation of
a study of the reoccupation period and of "keeping
company" behavior.

Of the 30,000 Adélie chicks banded during the
first seven years of this study, 1,237 were observed
at Crozier during the season: 123 2-year-olds, 381
3-year-olds, 371 4-year-olds, 216 5-year-olds, 111
6-year-olds, and 35 7-year-olds. In addition, almost
200 current or previous mates of known-age birds
were followed.

Return of birds of known age followed previous
patterns, showing more than 92% mortality during
the first 2 years at sea, with little mortality follow-
ing the first 4 years of life. Productivity this year
was below that of 1967-1968, probably because of
harsher ice conditions during the early part of the
breeding season. The decline resulted primarily from
a decrease in percentages of various age classes breed-
ing (40% of returning 6-year-olds bred vs. 62% in
1967-1968, 31% vs. 42% of 5-year-olds, 14 17c vs.
23% of 4-ycar-olds, and 2% vs. 4% of 3-year-olds).
The known-age birds that did breed, however, pro-
duced on the average as many fledged chicks as did
like age groups a year ago.

Known-age breeders continued to be predomi-
nantly female: 100% of the 3-year-old breeders and
63% of the 7-year-olds. Thus, although 7-year-olds
are approaching modal adult behavior in many ways
(e.g., in date of arrival at the rookery, date of egg-
laying, number of eggs laid, and number of chicks
fledged), 7-year-old males still do not find mates as
successfully as do females of the same age.
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