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Subsequent to USNS- Eltanin Cruise 47 the
Lamont-Doherty physical oceanography group par-
ticipated in Cruises 48 to 50, 52 and 53. The last
two cruises had curtailed physical oceanography in
that these cruises were primarily site surveys for the
forthcoming Glomar Challenger antarctic cruises.
Cruise 50 (reported in this journal by Gordon,
1972a) had a slightly expanded physical oceano-
graphy group necessary for the intensive studies in
the fringes of the sea ice field. Table 1 indicates the
type and quantity of data collected. During the past
year, the data (hydrographic serial and salinity-
temperature-depth, nephelometer, bottom photo-
graphs) collected during Cruises 37 to 39 and 42
to 46 are reported in Jacobs et al., 1972.

Research during the last year was directed mainly
towards study of the production and spreading of
Antarctic Bottom Water (tJLBW) and circumpolar
current patterns. The reference list includes publi-
cations subsequent to mid-1971 and in press. The
studies of AABW clearly demonstrate that (1) the
Weddell Sea is not the sole source of AABW, though
it is probably the major source and produces the

w richest in the shelf water component, (2)
there are basically two types of AABW: a low salinity
variety produced mainly in the Weddell Sea, Adélie
Coast region, and possibly the Ross Sea (table 2 sum-
marizes observed AABW data taken from Gordon,
1972b), and a high salinity variety produced in the
Ross Sea, and (3) the production of AABW is a con-
tinental margin process with strong time dependence.

Gordon (1972b) presents a hypothesis for AABW
production in which the strength and seasonal re-
laxation of the coastal east wind drift plays a key role,
in conjunction with the interaction of the continental
shelf water with the glacial and sea ice, and with
the antarctic atmosphere. The model can be tested
by setting sensors at key places on the edge of the

continental shelf. The model predicts AABW forma-
tion not only in the three known regions, Weddell
and Ross Seas and Adélie Coast, but also near the
Shackleton and Amery Ice Shelves.

The flow patterns of the Antarctic Circumpolar
Current in the region of the Macquarie Ridge is dis-
cussed by Gordon (1972c). Here the current turns
sharply to the south, allowing relatively warm water
to ride over the crest of the Macquarie Ridge far to
the south. This water loses heat rapidly to the
atmosphere and may be shed in a series of eddies
from the southern tip of the ridge. These eddies are
believed responsible for the double polar front zone
observed across the Pacific sector of antarctic waters
(Gordon, 1971). This study is accompanied by a
numerical and physical model by Boyer and Guala
(1972). Their results agree with the descriptive
study. The combination of descriptive studies with
numerical models makes for a wise 'partnership.

The dynamic topography relative to the 2,500-
decibar pressure surface for the antarctic region from
15°W. westward to 110'E. is presented by Gordon
and Bye (In press). An important suggestion of this

Table 1. Hydrographic data obtained on EUanin
Cruises 48-50, 52, 53.

Long
period

	

Bottom	bottom
Nansen	 photo-	current Nephel.

Cruise casts	STD 1	BT2	XBT3 graphs	met& ometer

48	20	0	238	20	20	4	19
49	43	0	177	51	37	5	37
50	12	156	336	68	32	4	32
52	7	0	62	0	3	3	3
53	0	0	55	3	25	1	25

1 Salinity-temperature-depth lowerings. Separate station
numbers are assigned to up and down traces; occasionally
only down traces were obtained. Reversing thermometer and
water samples are collected for STD calibration and chemical
analysis by a series of Niskin bottles surrounding she STD
frame.

2 Bathythermograph.
Expendable bathythermograph.
These records range from a few hours to many days (a

22-day station was obtained on Cruise 48), usually within
200 meters of the sea floor.

Water samples taken for stable oxygen isotopes (Ow)
and tritium.

Table 2. Characteristics of observed Antarctic Bottom Water.

Potential	 Salinity	Oxygen	Silicate
Variety	 Location	 temperature ( C C.)	(/00)	(MI/1)	(,jg. at/1)
Low salinity	1. Western periphery of	 1.4	 34.634 to

Weddell basin	 34.674	 6.7	 87
Low salinity	2. Deepest parts of	 —0.7	 34.634 to	5.9	 110

Weddell basin	 34.674
Low salinity	3. Adélie Coast	 —0.7	 34.650	 5.9	 110
High salinity	4. Deep ocean adjacent	 0.5	 34.738 to	5.6	 104

to the Ross Sea	 34.754
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Curve produced by the photometric
centrifuge representing the size distri-
bution of sediment from 44 to 4 microns.
Centrifuging time is 4.7 minutes. Plot
can be converted to sediment weight
percentages in about 5 minutes using a
calculator. This is the only method that
produces a continuous curve of size
distribution, showing detail that is lost
in existing techniques of discontinuous
measurements. Different light intensities
are used for parts A and B of the

curve to yield greater detail.

work is the presence of standing Rossby waves to the
east of the Campbell Plateau and midocean ridge in
the Pacific sector. Variability, perhaps with a sig-
nificant seasonal component, of the Antarctic Cir-
cumpolar Current would cause variations in the
form of the Rossby waves.

The structure of the antarctic polar front zone and
circumpolar current and the variability of the upper
kilometer of the antarctic water column have re-
ceived little attention in recent years. In the coming
year we shall direct more study to these interesting
but complicated topics. Understanding can only
come from study of the great volume of antarctic
hydrographic station and bathythermograph data
and can be accomplished only by a well organized,
computer-oriented project.

This work was supported by National Science
Foundation grant GV-26230.
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The grain-size distribution of the fine fraction (less
than 44 microns) from Eltanin cores collected from

the southern ocean between New Zealand and Ant-
arctica is being studied at the Hawaii Institute of
Geophysics by means of a photometric centrifuge.
This device, recently developed by Woodruff, pro-
duces a continuous plot (fig.) representing grain
size from 44 to 4 microns in less than 5 minutes.
Photometric principles have been shown previously
by Simmons (1959), McKenzie (1963), and Jordan
et al. (1971) to yield faster and more precise data
than the widely used pipette or hydrometer methods.

We have been using this method along with scan-
ning electron microscopy to determine the size dis-
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