
necessary and appropriate to the conduct of the U.S. program
in Antarctica.

'c. The National Science Foundation shall advise the
Department of Defense and the Department of Transporta-
tion, or other appropriate agencies, of the program plans for
Antarctica in sufficient time and in sufficient detail so that
therequired supporting programs may be developed on
an orderly basis. The Departments of Defense and Trans-
portation, and other appropriate agencies, shall in turn
consult and collaborate with the National Science Founda-
tion and keep it fully informed regarding all aspects of
program support planning and operations for which they have
been assigned responsibility. The Departments of Defense
and Transportation or other appropriate agencies shall
present to the National Science Foundation statements cov-
ering the actual and estimated costs of their support for the
antarctic program. These statements shall cover the past,
current, and budget years and shall be submitted at an
agreed time each year as necessary to meet the Federal
budget requirements.

GEORGE P. SHULTZ
DIRECTOR

Although one result of the administrative realine-
ment may be the introduction of more civilian con-
tractors for support, the decision does not mean that
the research program will be deprived of the magnifi-
cent support that it has received from the U.S. Navy
since 1956. In fact, agreement has been reached on high
level to continue the fruitful cooperation among gov-
ernment agencies that has existed for more than a
decade. This agreement was signed by the Director of

Phytoplankton studies
in the southeastern Indian Ocean

SAYED Z. EL-SAYED

Department of Oceanography
Texas A&M University

Before the inception of Eltanin Cruise 46 (Novem-
ber 20, 19701 to January 20, 1971), our knowledge of
the primary production and standing crop of phyto-
plaiikton in the southern Indian Ocean, especially
sou h of 40°S., was very meagre. Eltanin Cruise 46,
witli its emphasis on the study of the structure and
fun, --tion of the antarctic ecosystem (El-Sayed, 1971),
has provided us with an excellent opportunity to in-
cre se our knowledge of primary organic production
and phytoplankton standing stocks in the southeastern
Ind an Ocean.

Although the results from the biological productiv-
ity 6ata will assume more meaning as further analyses
of the data are completed and additional findings
fro related programs are made available, it is well to
present here some of the preliminary findings of the
phy oplankton investigations. Conspicuous variations
in the productivity parameters were noted in the four
water masses studied (subtropical, subantarctic, Ant-

Sepember—October 1971

the National Science Foundation and the Secretary
of the Navy on August 23, 1971.

The Office of Polar Programs is being reorganized
to better enable the staff to carry through on the added
responsibilities assigned to the National Science Foun-
dation. These new responsibilities come at a time
when the office is accelerating its involvement also in
arctic research. To further strengthen the enlacement
between the research program and its logistic support,
selected DOD officers are being detailed to the Office
of Polar Programs during their tour of duty.

Earlier I indicated that our primary justification for
being in Antarctica was the research effort being car-
ried on. We must indeed insure that each scientific
program being supported lies at the forefront of its re-
spective discipline. Furthermore, we must continue to
examine the productivity of the work and its impor-
tance in light of our investment in ships, planes, sta-
tions, and the very high support costs involved.

We have embarked on an in-depth review of these
costs and will assess what changes in the science/sup-
port program mix might serve to reduce our overall
dollar outlay. Our study will require the close cooper-
ation of both scientists and logisticians. By working to-
gether, we would hope to maximize the quality and
effectiveness of our research and reduce, wherever
possible, the magnitude of logistics necessary for its
support.

arctic Convergence, and antarctic) during this cruise.
For instance, the low levels of production characteris-
tic of the stations occupied in pack ice were in marked
contrast to the high productivity found at stations
occupied off Heard and the Kerguelen Islands. High
standing crops of phytoplankton were also noted at
the stations in the vicinity of the Convergence (Polar
Front).

The hydrographic and nutrient data collected dur-
ing this cruise showed the significant effect of the
Polar Front on the distribution and abundance of the
nutrient salts and primary producers. In general,
higher concentrations of nutrients were found south of
the Polar Front rather than north of it, with conspicu-
ous increases from north to south as the Convergence
was crossed. With regard to the distribution of the
phytoplankton, except for the few stations occupied
north of the Subtropical Convergence, where the dino-
flagellates were an important component of the phy-
toplankton, the diatoms were the dominant element
Par excellence throughout the study areas. Floral
changes in the composition of the phytoplankton were
noted at the Polar Front and at the Subtropical Con-
vergence.

Efforts are being made to collate the data on pri-
mary productivity and standing crop collected during
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the cruise with related studies on solar radiation, sub-
marine light penetration, nutrient chemistry (for ex-
ample, inorganic salts, particulate and dissolved or-
ganic carbon, vitamins, and trace elements), zoo-
plankton, and microbial biomasses. The results of such
efforts are expected to yield a more comprehensive
picture of the structure and function of the antarctic
ecosystem.
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Stable carbon isotope variations
in the antarctic marine ecosystem

BRIAN J . EADIE and WILLIAM M. SACKETT

Department of Oceanography
Texas A&M University

Variations in natural abundance of carbon-13 are
being used to trace the pathway of carbon in the ant-
arctic ecosystem. Natural processes, both physical and
biological, are responsible for small but significant
changes in the ratio of C 13 to C' 2 . Atmospheric and
dissolved carbon dioxide are isotopically lighter at low
temperatures than in warmer areas (Deuser and De-
gens, 1967), and photQsynthesizing organisms prefer-
entially incorporate C12 into the organic pool (Sack-
ett et al., 1965). Our aim is to further understand the
temperature effect on various phases of natural-car-
bon isotope fractionation and to use natural-carbon
isotope compositions to study the fate of carbon as it

moves through the antarctic marine ecosystem. To
this end, samples of all possible species of carbon were
collected on Eltanin Cruise 46, to be supplemented by
further samples from Cruise 51.

The data are presented in the usual way as '8C13'

representing the per mill deviation of the C13/C12
ratios of the samples from that of the Chicago PDB.
Analysis of 13 plankton samples shows a correlation
between 8C13 and surface temperature of 0.45 ± 0.1
per mill per degree Celcius over the range of -l ' to
15°C. (see table), about twice that reported by Sack-
ett et al. (1965) for the range of -2° to 27°. The
dependence of fixed organic carbon on the tempera-
ture of the surface water is the basis for postulating
the possibility of a carbon isotope paleotemperature
scale.

The carbon of the upper 10 cm of cores taken on a
north-south transect along approximately 1 15°E. was
examined. The results, also listed in the table, show a
decrease in the carbonate concentration, as expected
for sediments deposited in colder waters, and a gen-
eral decrease in the 8C 13 of the organic fraction. Fur-
ther analysis of the isotopic composition of sedimen-
tary inorganic and organic species in various intervals
of cores collected on Cruise 46 should lend considera-
ble insight into the paleocarbon cycle.
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Carbon content and isotope composition of antarctic samples.

Sedipient (0-10 cm)
Organic	 Inorganic

%CaCO	6

	

-20.5	85.8	H 2.2

	

-20.6	54.3	4-1.8

	

-21.0	90.6	4-1.6

	

-20.8	56.0	-+.3.0

	

-20.1	7.5	H 3.0

	

-22.4	0.2

	

-23.8	0.1

	

-24.9	3.5	42.7

Station
	Coordinates
	 Surface	Plankton

temperature
S. lat.	E. long	(°C.)	%C	aC"	%C

35017'
	

114057'
	

15.3
	

28.6	-20.1	1.3
2
	

38020'
	

115007'
	

14.6
	

2.7
3
	

43° 00'
	

115° 00'
	

10.4
	

1.0
4
	

50° 19'
	

115 0 5 2'
	

3.8
	

7.6	-25.6	1.8
5
	

54°01' 115001'
	

3.7
	

8.1	-25.0	3.1
6
	

58003'
	

114° 54'
	

2.3
	

10.2	-26.7	4.1
7
	

62002'
	

115001'
	

0.1
	

2.0
8
	

64023'
	

114° 36'	-1.6
	

2.4
11
	

63031'
	

90° 18'	-1.4
	

27.6	-29.0
12
	

61° 35'
	

75° 12'	-0.7
	

14.3	-26.7
13
	

65° 12'
	

74050'	-1.3
	

8.6	-26.5
14
	

65° 29'
	

74°48'	-0.9
	

9.5	-29.2
15
	

61056'
	

75° 12'	-0.4
	

10.6	-25.6
15-1
	

7.5	-24.1
16
	

53004'
	

72059'
	

2.9
	

26.8	-24.4
17
	

49022'
	

70043'
	

4.2
	

23.0	-25.9
17-1
	

50° 19'
	

74° 25'
	

3.2
	

9.7	-23.9
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